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IX>R^*AN,  PRINTER. 


PREFACE. 


The  object  of  this  volume  is  to  place  before  the  physician  and 
student  the  subject  of  medical  diagnosis  as  it  is  met  at  the  bed- 
side. .  To  accomplish  this  the  symptoms  used  in  diagnosis  are 
discussed  iirst,  and  their  application  to  determine  the  character  of 
the  disease  follows.  Thus,  instead  of  doscribiug  locomotor  ataxia 
or  myelitis,  there  will  be  found  in  the  chapter  on  the  Feet  and 
Legs  a  discussion  of  the  various  forms  of  and  causes  of  paraplegia, 
so  that  a  physician  who  is  consulted  by  a  paraplegic  patient  can 
in  a  few  moments  iiud  the  various  causes  of  this  condition  and 
the  differential  diagnosis  between  each.  So,  in  the  chapter  on 
the  Tongue,  its  appearance  in  disease,  both  local  and  remote^  is 
discussed.  In  other  words,  this  book  is  written  upon  a  plan  quite 
the  reverse  of  that  commonly  followed,  for  in  the  ordinary  treatises 
on  diagnosis  the  physician  is  forced  to  make  a  supposititious  diag- 
nosis, and,  having  done  this^  turn  to  his  reference  book  and  read  the 
article  dealing  with  the  disease  supposed  to  be  present,  when  if  the 
description  fails  to  coincide  with  the  symptoms  of  his  case  he  must 
make  another  guess  and  read  another  article.  In  this  book,  how- 
ever, the  discovery  of  any  marked  symptom  will  lead  directly  to 
the  diagnosis.  Thus,  if  the  patient  is  vomitiug,  in  the  chapter  on 
Vomiting  will  be  found  its  various  causes  and  its  diagnostic  sig- 
niticanoe,  and  the  differentiation  of  each  form  of  this  affection  from 
another. 


IV  PBEFA  CE. 

The  value  of  the  book  is  increased  by  the  prei>aration  of  two 
indexes:  one  of  symptoms  and  the  other  of  diseases. 

Basing  his  efforts  upon  the  experience  which  he  has  had  in  both 
didactic  and  clinical  teaching  of  large  classes  of  students  during 
the  last  twelve  years^  the  author  hopes  that  the  work  may  in  some 
degree  lighten  the  labors  of  the  general  practitioner  and  student, 
and  relieve  the  all-important  subject  of  diagnosis  of  some  of  the 
difficulties  which  surround  it.  He  has  .also  endeavored  to  make 
the  text  serve  as  an  aid  to  the  rational  use  of  his  Text-Book  of 
PrdcticcU  Therapeutics. 

Philadelphia,  222  South  Fiptbbnth  Strkbt, 

August,  1896. 
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PRACTICAL  DIAGNOSIS. 


INTRODUCTION 

GENERAL    DIAGNOSTIC    CONSIDERATIONS. 

A  CLEAR  understaoding  by  the  physician  of  the  value  of  the 
symptoms  of  disease  which  he  sees  and  of  those  described  by  the 
patient  is  of  vital  importance  for  the  purposes  of  diagnosis  and  treat- 
ment^ and  one  of  the  advantages  of  older  physicians  over  their 
younger  brethren  is  the  ability  which  they  have  gained  through  long 
training  to  grasp  the  essential  details  of  a  case  almost  at  their  first 
glance  at  the  patient.  Much  of  this  ability  is  unconsciously  pos- 
sessed because  it  is  gained  by  a  gradual  process,  yet  it  is  none  the 
less  valuable,  and  its  possession  often  impresses  the  patient  with  the 
insight  which  his  physician  has  into  his  case.  At  first  it  is  impos- 
sible for  the  novice  to  cast  aside  the  minor  symptoms,  which  the 
patient  emphasizes  as  his  major  ones,  and  to  perceive  clearly  that  one 
or  two  facts  that  have  been  belittled  in  the  narration  of  the  story  of 
the  illness  are  in  reality  the  stalk  about  which  everything  else  in  the 
case  must  be  made  to  cluster. 

Let  us  suppose  the  patient  before  the  physician  is  one  who  has 
been  able  to  walk  into  the  office  or  dispensary.  The  attentive  phy- 
sician can  at  once  gather  much  information  about  the  case  from  the 
clothing,  the  gait,  the  build,  the  voice,  the  expression,  and  the  man- 
ner. The  thin  mau,  with  a  peaked  face  and  provided  with  an  unusu- 
ally warm  overcoat,  and  still  further  wrapped  up  with  a  muffler 
almost  to  his  eyes,  is  in  all  probability  a  sufferer  from  some  pul- 
monary or  throat  difficulty,  while  the  heavily  built,  phlegmatic  in- 
dividual, with  a  large  head  and  well-filled  paunch,  is  much  more  apt 
to  suffer  from  gastro-intestinal  or  biliary  catarrhs.  Such  a  person 
will  probably  be  one  who  habitually  wears  his  coat  open  on  the 
coldest  days.  Again,  chronic  drunkaixls,  or  persons  whose  mental 
powers  are  failing,  often  are  exceedingly  careless  about  their  clothing, 
buttoning  the  coat  or  the  trowsers    with  the  wrong  buttons,  and 
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keeping  the  clothing  dirty  and  spotted.  Some  cases  of  diabetes  have 
first  been  discovered  by  the  white  spots  on  the  trovvsers,  as  the  result 
of  having  allowed  a  few  drops  of  urine  to  fall  on  the  cloth,  where  they 
have  dried.  Old  men  who  have  incontinence  of  urine  often  wear 
trowsers  which  are  stained  in  front,  and  they  have  often  an  am- 
moniacal  odor  about  them  from  this  cause. 

The  various  forms  of  gait  which  indicate  actual  disease  will  be 
found  discussed  in  the  chapter  on  the  legs  and  feet,  but  it  may  be 
mentioned  in  passing  that  in  addition  to  these  changes,  which  are 
dependent  upon  actual  disease  of  the  legs  or  the  nervous  system 
supplying  them,  that  the  general  bearing  and  stride  of  a  patient  will 
often  give  us  a  clear  idea  of  his  general  tone.  The  neurasthenic 
patient  walks  feebly  or  with  a  step  that  might  be  called  ataxic,  while 
the  strong,  hearty  man  of  good  physique  strides  along  with  a  gait 
quite  different  from  this,  or  that  of  an  individual  who  is  delicate 
and  feeble. 

Similarly,  the  patient's  build  betokens  disease  or  health.  The 
thin,  tall,  and  hollow-chested  person  is  recognized  as  a  fair  mark  for 
the  tubercle-bacillus,  and  the  hejivy,  closely  knit,  phlegmatic  man  as 
one  who  may  suffer  from  hepatic  disorders.  Again,  the  bearing  of  a 
person  possessing  a  highly  organized  nervous  system  shows  itself  in 
the  constant  activity  of  his  mind  and  body.  No  part  is  quiet  for 
more  than  a  moment,  and  drugs  are  more  apt  to  produce  extraordi- 
nary symptoms  as  the  result  of  idiosyncrasies  in  this  type  of  patient 
than  in  any  other. 

When  the  physician  has  gathered  as  much  information  as  i)ossible 
as  to  the  age  and  general  condition  of  his  patient,  by  a  careful 
scrutiny  of  his  face  and  extremities,  of  which  scrutiny,  however,  the 
patient  should  be  unconscious,  he  should  ask  him  to  tell  what  brings 
him  for  advice,  and  as  a  rule  this  will  be  the  opportunity  the  sufferer 
seeks  to  pour  out  the  story  of  his  ailment  as  he  sees  or  feels  it. 
Often  the  story  will  seem  wearisome,  and,  to  the  educated  mind  of 
the  physician,  wandering  or  unnecessary ;  but  to  the  patient  every 
word  seems  of  the  greatest  importance,  and  to  show  any  lack  of 
interest  may  give  the  impression  of  carelessness,  or  it  may  interrupt 
the  story  just  as  a  most  im]>ortant  symptom  is  about  to  be  described. 
Even  if  the  patient  is  unable  to  convey  a  very  clear  idea  of  his  con- 
dition, the  manner  in  which  his  story  is  told,  the  character  of  his 
speech,  and  the  expression  of  his  face  while  speaking  may  give  useful 
information  as  to  his  ailment  or  general  state. 
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If«  instead  of  the  patient  being  an  office  or  disjiensary  case ,  he  is 
one  who  is  being  visited  at  home^  the  fact  that  the  jiatient  meets  the 
phvsieian  in  one  of  the  living  rooms  rather  than  in  a  bedroom  in- 
dicates either  that  there  is  little  immediate  danger  in  the  case,  or,  at 
least,  that  the  difficulty  is  not  acute,  but  chronic  in  tvpe,  as  some 
slowly  progressing  form  of  pulmonary,  cardiac,  or  renal  diease.  Of 
course,  there  are  exceptions  to  this  rule,  as  in  the  case  of  a  pa- 
tient who,  having  caught  a  heavy  cold,  is  remaining  indoors,  but 
not  iu  bed,  for  prudeuce'  sake.  Or,  again,  if  on  seeing  the  jtatient 
we  find  him  sitting  in  a  chair  only  jKirtly  dressed  and  propjxxl  up 
with  pillows,  or  instead  leaning  forward  ui>on  the  back  of  a  chair 
placed  in  front  of  him,  we  know  that  he  is  the  subject  most  probably 
of  an  acute  or  chronic  heart  disease,  most  likely  an  acute  exacerba- 
tion of  the  latter.  A  glance  at  the  face  of  such  a  j>atient,  revealing 
a  trembling  nostril,  blue  l\\ys,  or  au  anxious  facies,  will  aid  still 
further  in  directing  attention  to  the  heart  or  lungs,  and  the  hands  if 
examined  will  apjiear  relaxoil  and  livid  or  darkened  in  hue,  indicat- 
ing capillary  stasis  and  deficient  oxidation.  Iu  other  cases,  how- 
ever, the  (latient  found  sitting  propj>ed  up  with  pillows  may  be  a 
convalescent  from  some  long  illness ;  but  if  so,  the  general  atmosphere 
of  the  patient  is  better,  and  the  surroundings  are  apt  to  be  more 
tidy. 

If  we  find  the  patient  in  bed,  he  may  be  lying  abnormally  quiet  as 
the  result  of  faintuess  or  acute  nausea,  or,  perhaps,  from  partial  or 
complete  coma  due  to  cerebral  or  renal  disease,  or  from  the  effijcts  of 
some  drug ;  or,  again,  he  may  be  rolling  about  the  bed  from  the 
pain  of  acute  belly-ache,  or  be  keeping  his  legs  and  body  very  still 
while  his  hands  and  head  are  ever  on  the  move  to  prevent  anything 
from  suddenly  approaching  or  touching  his  abdominal  wall,  as  in 
peritonitis.  The  striking  difference  between  the  activity  of  the  head 
and  the  fixation  of  the  lower  part  of  the  body,  in  peritonitis,  is  not- 
able. Sometimes,  however,  anxious  restlessness  indicates  acute 
internal  or  external  hemorrhage,  but  here  the  movements  are 
•minute  though  active,  and  the  patient  does  not  expend  much 
strength  as  he  does  when  suffering  from  pain.  Usually  a  patient  who 
is  lying  on  his  side  turns  on  his  back  as  the  physician  or  nurse  ap- 
proaches, in  order  to  face  his  visitor;  but  if  he  persistently  remains 
on  the  side  without  moving  except  to  turn  his  head  partly,  we  may 
suspect  that  in  that  posture  he  is  most  comfortable,  and  that  the 
position  is  assumed  for  its  comfort  or  to  relieve  pain  or  dyspna3a. 
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Thus,  in  acute  pleurisy  the  patient  lies  with  the  affected  side  upper- 
most because  it  is  too  sore  to  permit  him  to  touch  it  to  the  bed ; 
whei'eas,  if  the  stage  of  effbsion  has  arrived,  he  lies  on  the  affected 
side  in  order  to  give  the  side  which  is  healthy  free  play  in  compen- 
satory respiratory  movements,  and  to  remove  the  pressure  of  the  effb- 
sion  from  the  healthy  lung.  If  the  patient  lying  in  this  posture  is 
not  suffering  from  pleurisy,  his  position  may  be  assumed  to  be  due  to 
an  effort  to  relieve  the  discomfort  caused  by  an  enlarged  liver.  The 
fact  that  the  patient  lies  constantly  on  the  back  is  also  a  characteristic 
of  grave  and  advanced  disease  in  some  instances.  Very  ill  persons 
almost  never  lie  on  the  side,  and  the  fact  that  a  desperately  ill  case  of 
yesterday  is  found  lying  on  the  side  to-day  is  an  encouraging  sign. 
Persons  with  severe  heart  disease  are  rarely,  if  ever,  able  to  lie  prone 
in  bed,  and  have  to  be  more  or  less  propped  up  with  bed-rests  and 
pillows.  Large  growths  in  the  abdominal  cavity  producing  pres- 
sure on  the  diaphragm  also  necessitate  this  serai-prone  posture,  and 
double  pleural  effusions,  or  pulmonary  consolidation,  or  oedema,  pro- 
duce the  half-reclining  attitude  in  order  that  the  upper  parts  of  the 
lung  may  be  used  to  advantage. 

Again,  if  the  patient  wakes  when  spoken  to,  and  then  drops  off*  to 
sleep  at  once,  some  form  of  poisoning  may  be  present,  as  from 
opium,  or  the  poison  of  advanced  hepatic  or  renal  cirrhosis  may  be 
present.  (For  the  significance  of  picking  at  the  bed-clothes,  see 
chapter  on  Hand  and  Arm.) 

We  can  next  pass  to  a  consideration  of  the  objects  to  be  sought  in 
questioning  a  patient  as  to  the  illness  from  which  he  is  suffering. 
Often  much  information  can  be  gained  by  a  well-directed  question, 
and  a  favorable  impression  can  be  made  upon  the  patient  by  the 
manner  in  which  it  is  put  and  the  bearing  which  it  has  on  his  case. 
Thus,  if  a  man  is  evidently  much  emaciated,  and  his  clothes  fit  him 
loosely,  a  question  in  regard  to  his  loss  of  flesh  is  very  appropriate ; 
but  if  he  is  manifestly  too  stout  for  comfort  such  a  question  will  be 
most  unfortunate.  Or,  again,  if  a  young  married  woman  comes 
complaining  of  constant  sickness  of  the  stomach  and  a  fanciful  appe^ 
tite,  and  the  physician  directs  all  his  questions  to  the  condition  of 
the  stomach  without  an  eye  to  a  slight  increase  in  size  about  the  waist 
or  below  it,  his  professional  acumen  is  in  grave  danger  of  being 
libelled  by  that  same  woman,  who  knows,  or  soon  finds  out,  that  her 
discomfort  is  due  to  pregnancy. 

If  the  woman  is  unmarried  and  there  is  no  evidence  of  gastric 
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disorder  on  her  tongue,  it  is  well  to  remember  what  Battey,  of 
Georgia,  said  in  regard  to  this  condition  :  ^^Always  believe  a  young 
unmarried  woman  with  abdominal  tumor,  of  high  social  position  and 
unimpeachable  virtue,  if  she  has  been  watched  over  by  a  platonic  and 
abstemious  young  cousin  of  the  male  persuasion  while  the  mother 
went  out,  to  be  pregnant/' 

Again,  if  a  married  woman  of  some  years  tells  her  physician  that 
she  has  no  children,  the  physician  naturally  asks  some  questions 
whidi  elicit  the  fact  that  she  has  had  frequent  miscarriages.  He  in 
this  way  finds  quite  as  much  about  probable  syphilitic  infection  as 
if  the  question  had  been  put :  ''  Have  you  ever  had  a  sore  on  your 
privates,"  which  would  embarrass  the  patient,  produce  domestic 
troubles,  and  probably  be  lied  about  if  she  was  forced  to  answer  the 
question. 

Again,  when  asking  a  woman  about  the  health  of  the  living 
parents,  or  the  cause  of  death  of  the  dead,  care  should  be  taken  not 
to  ask  a  direct  question,  as,  for  example,  whether  the  mother  has 
died  of  cancer,  for  the  patient  may  be  already  greatly  worried  lest 
she  has  that  disease.  It  is  better  to  ask  the  cause  of  death,  or  of  the 
illness  she  is  suffering  from.  If  the  story  is  that  the  parents  died 
of  ** bronchitis,''  in  all  human  probability  the  real  cause  of  death 
was  tuberculosis  of  the  lungs. 

If  the  patient  complains  of  pain,  past  or  present,  the  best  way  in 
which  to  discover  its  true  seat  is  to  ask  him  to  place  his  hand  on  the 
affected  part,  as  in  this  way  errors  in  his  description  of  his  anatomy 
will  not  be  committed,  and  false  impressions  will  not  be  conveyed 
to  the  physician's  mind.  Even  this  direct  method  of  showing  the 
area  of  pain  is  not  to  be  absolutely  relied  upon,  for  often  jiains  are 
referred  to  |)art3  in  which  there  is  no  disease.  Thus,  the  pain  of 
coxalgia  is  apt  to  be  felt  in  the  knee  and  ankle,  and  in  children  the 
pain  of  acute  pulmonary  disease  is  often  described  by  the  patient  as 
felt  in  the  abdomen.  If  the  pain  has  been  really  abdominal,  there 
will,  in  most  cases,  have  been  diarrhoea  or  free  passage  of  flatus.  It  is 
not  to  be  forgotten,  on  the  other  hand,  that  a  question  which  discovers 
the  fact  of  several  movements  of  the  bowels  does  not  prove  the  pres- 
ence of  true  diarrhoea,  because  a  purgative  may  have  been  taken  by 
the  patient. 

In  asking  questions  as  to  constipation  the  physician  must  not  for- 
get that  the  opinion  of  the  patient  as  to  what  constitutes  regularity 
of  bowel-movement  is  of  very  little  value  in  many  instances.     A 
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daily  movement  is  not  known  to  many  patients^  and  a  movement 
every  few  days  may  be  quite  sufficient  to  justify  the  statement,  in 
their  opinion,  that  no  constipation  is  present. 

The  young  physician,  in  particular,  in  asking  questions  of  women 
patients  of  the  better  class,  should  not  hesitate  to  ask  direct  ques- 
tions as  to  the  state  of  the  bowels  or  of  the  menstrual  function.  To 
hesitate  or  ask  indirect  questions  about  such  matters  simply  produces 
embarrassment,  which  otherwise  would  not  exist,  and  intimates  that 
the  question  is  oue  of  doubtful  propriety,  when  in  reality  it  is  most 
important  aud  proper. 

If  the  patient  to  be  examined  is  a  child,  it  is  well  for  the  physician 
to  remember  that  his  mere  presence  as  a  stranger  may  be  a  source  of 
alarm,  and  that  the  association  in  the  child's  mind  of  sickness  and 
the  doctor,  and  badly  tasting  medicines,  is  sufficient  to  render  him  a 
much-to-be-dreaded  iudividual.  Grenerally  it  is  best,  on  entering  the 
room  where  the  child  is,  to  pretend  to  pay  no  attention  to  it  what- 
ever, but  to  engage  in  conversation  with  the  mother  or  other  person, 
speaking  of  the  case  in  a  way  which  the  child  will  not  understand. 
Very  often  this  very  lack  of  attention  will  result  in  the  child  forcing 
the  recognition  of  his  presence  upon  the  physician  by  making  the 
first  advances  toward  friendship,  and  this  is  particularly  apt  to  be 
the  case  if  the  child  is  already  spoiled,  by  over-attention  by  the 
family  aud  friends.  Time  should  always  be  given  the  child  to  grow 
accustomed  to  the  peculiarities  of  the  visitor,  and  if  any  instrument 
for  diagnosis  is  to  be  employed,  it  is  best  to  hold  it  in  the  hand  as 
if  it  were  a  plaything  before  attempting  to  put  it  into  actual  use. 
The  tact  which  the  physician  must  exercise  in  diverting  a  sick  child 
is  an  essential  to  the  successful  treatment  of  children.  Some  physi- 
cians are  welcomed  to  a  house  by  the  sick  and  well  as  a  Santa 
Claus  would  be,  and  others,  devoid  of  the  trait  of  amusing  children, 
are  fled  from  as  if  they  were  dragons. 

During  the  time  that  the  physician  is  allowing  the  child  to  get 
accustomed  to  his  presence  he  should  be  gaining  much  useful  infor- 
mation about  the  case  by  observing  the  movements  and  expression 
of  the  child;  its  color,  size,  nutrition,  breathing;  the  shape  and  size 
of  its  head  ;  the  condition  of  the  lips,  whether  moist  or  dry;  and,  if 
the  child  is  speaking,  the  tone  of  its  voice,  or,  if  crying,  the  character 
of  its  cry.  It  is  needless  to  state  that  a  child  may  cry  from  fright, 
from  pain,  anger,  or  hunger.  Constant  screaming  cryiug  is,  how- 
ever,  nearly  always  due  to  the  pain   of  earache  or  hunger,   for 
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abdominal  colic  is  usually  iutermitteDt.  If  there  be  pain  in  the  ear^ 
the  hand  will  often  be  rubbed  over  the  aflTected  side  of  the  head^  and 
the  child  will  not  be  pacified  by  the  offer  of  the  breast.  If  the  child 
coughs,  and  then  begins  to  cry,  pneumonia  or  pleurisy  may  be  pres- 
ent ;  or  in  other  cases  the  pain  is  so  great  that  the  child  is  cryless. 
A  sharp,  piercing  shriek  of  crying  indicates  the  pain  of  meningitis 
in  manv  cases. 

If  the  crying  child  be  placed  at  the  breast,  which  it  takes  with 
avidity  only  to  drop  the  nipple  in  a  moment  with  a  cry  of  pain  or 
anger,  one  of  two  conditions  is  present :  either  the  child  has  stoma- 
titis or  the  breast  is  empty  ;  or,  again,  if  it  seizes  the  breast  and  then 
lets  go  with  a  gasp,  it  probably  has  coryza,  or  syphilitic  snuffles, 
which  prevents  it  from  breathing  through  the  nose  while  sucking. 
Similar  signs  may  be  present  in  any  other  condition  producing 
shortness  of  breath. 

If  a  child  over  four  mouths  of  age  cries  and  sheds  no  tears  in  the 
course  of  an  illness,  this  is  an  unfavorable  sign. 

It  is  important  to  notice  whether  there  is  languor  or  a  tendency 
to  play.  A  healthy  infant,  when  awake  and  well-fed,  is  always 
kicking  or  cooing  and  moving  its  arras  about,  and  has  a  happy 
expression  on  its  face ;  whereas  if  any  cerebral  trouble  is  j)resent, 
it  often  has  an  anxious  frown,  or  its  hands  are  placed  to  the  side 
of  its  head  or  rubbed  over  the  vertex. 

In  a  perfectly  healthy  child  which  is  sleeping  the  respiration 
should  be  practically  inaudible,  aud  it  is  a  good  practice  to  note  the 
regularity  of  the  breathing  in  all  patients  while  they  are  asleep,  as  it  is 
then  unaffected  by  voluntary  effort.  In  children  a  sighing  breathing, 
or  one  disturbed  in  rhythm,  indicates  a  disturbed  digestion  or  fever. 

The  breath  of  the  healthy  child  is  invariably  odorless  and  sweet, 
but  is  apt  to  become  heavy  aud  sour  in  fever  and  gastric  disorders, 
and  in  tonsillitis  and  diphtheria  it  is  apt  to  have  a  peculiar  sickening 
odor  of  a  sweet  character.  In  cases  of  empyema  opening  into  a 
bronchus  or  in  gangrenous  stomatitis  the  breath  is  very  offensive. 

The  physician  should  also,  by  careful  questioning  of  the  uurse  or 
mother,  find  out  how  long  the  illness  has  lasted,  the  manner  in 
which  it  began,  the  fact  as  to  whether  a  similar  attack  has  occurred 
before  in  this  or  other  children  of  the  family,  and  the  state  of  the 
temper,  appetite,  bowels,  and  urine  of  the  patient,  for  an  irritable 
temper  in  a  child  means  ill-health,  as  does  also  a  poor  appetite,  con- 
stipation, diarrhoea,  or  abnormal  uriue. 
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The  expression  ef  the  face,  shape  of  the  head,  and  similar  note- 
worthy points  in  the  diagnosis  of  the  case  will  be  more  thoroughly 
discussed  in  the  chapter  devoted  to  these  parts. 

When  it  comes  to  a  close  examination  of  the  child,  gi'eat  care  must 
be  exercised.  The  character  and  rapidity  of  the  respirations  are  best 
studied  at  a  distance  before  excitement  has  disturbed  them,  and  the 
best  way  of  listening  to  a  young  child's  chest  is  when  it  is  held  over 
the  shoulder  of  the  mother  as  if  she  were  carrying  it  for  a  walk,  or, 
if  the  child  can  be  taken  in  the  physician's  arms,  its  buttocks  should 
rest  on  one  hand,  while  its  chest  leans  against  the  other.  In  this 
way  the  physician  can  listen  to  the  back  of  the  chest  without  diffi- 
culty, keeping  the  child  amused  by  walking  up  and  down  the  room 
while  it  is  in  his  arms. 

If  it  is  not  possible  by  any  bribe  to  cause  the  child  to  protrude  the 
tongue  for  examination,  the  physician  will  often  be  able  to  see  this 
organ  when  the  mouth  is  widely  opened  in  crying.  In  taking  a  child's 
pulse  it  is  best  to  take  it  while  it  is  asleep,  if  possible,  as  the  excite- 
ment of  the  physician's  visit  or  the  crying  on  awakening  will  greatly 
increase  the  pulse-rate. 


PART   I. 
THE  MANIFESTATION  OF  DISEASE  IN  ORGANS. 


CHAPTER    I. 

THE  FACE  AND  HEAD. 

The  expression  and  color  of  the  face— Facial  paralysis,  unilateral  and  bilateral — 
Ptosis — Facial  spasm — ^The  shape  of  the  head — The  movements  and  position 
of  the  head. 

So  mach  can  be  learned  by  the  physician  from  the  expression  and 
general  api^earance  of  a  patient's  face  and  the  carriage  and  shape  of 
his  heady  that  a  careful  inspection  of  these  parts  should  always  be 
made.  For  this  reason,  in  the  consulting-room  and  at  the  bedside, 
the  physician  should  always  arrange  his  chair  in  such  a  way  that  the 
light  falls  upon  the  face  of  his  patient,  while  his  own  is  in  the 
shadow,  and  this  is  of  importance  not  only  because  the  facial  expres- 
sion of  the  patient  cau  thus  be  well  seeu,  but  also  because  it  prevents 
the  patient  from  making  a  too  close  scrutiny  of  the  physician's  face 
with  the  object  of  detecting  encouragement,  lack  of  sympathy,  or 
alarm. 

The  Pace. 

The  Expression  is  produced  by  the  formation  of  creases,  or  alter- 
ations in  the  contour  of  the  skin  and  subcutaneous  tissues  by  trophic 
and  muscular  action,  and  these  changes  are  in  time  brought  about  by 
the  mental  tendencies  and  habits  of  the  patient,  his  temperament, 
his  intellectual  development,  his  exposure  to  outdoor  or  indoor  influ- 
ences, and  finally,  and  these  are  very  important,  by  pathological  pro- 
cesses which  may  be  going  on  somewhere  in  his  body.  The  temper 
of  the  man  also  affects  his  expression,  particularly  as  he  approaches 
middle  life,  and  he  looks  amiable,  capable  of  sudden  anger,  or  sullen, 
as  the  case  may  be. 
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The  intellectual  face  is  easily  recognized.  Sometimes  it  is  deeply 
thoughtful  and  placid,  at  others  eager  or  keenly  alive  to  the  sur- 
roundings or  the  conversation,  and  it  separates  the  man  descended 
from  several  generations  of  men  who  have  lived  as  thinkers  from 
him  whose  ancestors  have  been  but  recently  wage-earners  by  physical 
labor,  involving  only  ordinary  human  intelligence. 

Fulness  of  the  lii)s,  particularly  of  the  lower  lip,  is  supposed  to 
be  present  in  persons  of  strong  sexual  appetite,  and  often  indicates  a 
phlegmatic  temperament,  whereas  the  thin,  mobile  lip  is  typical  of 
the  high-strung,  nervous  individual. 

The  expression  of  the  lips  as  a  whole  is  also  to  be  regarded  in 
connection  with  the  expression  of  smiling.  The  risus  sardonicus  of 
strychnine-poisoning  or  tetanus  is  quite  characteristic,  and  the  simple 
smile  of  hysteria  is  equally  notorious^ 

The  skin  of  the  face  and  the  expression  about  the  eyes  of  one  who 
has  been  exposed  for  years  to  the  weather  are  so  characteristic  as  to 
need  no  description,  while  the  face  of  the  clerk,  whose  life  is  almost 
entirely  spent  indoors,  is  pale  and  wan. 

Similarly,  the  face  of  a  person  who  uses  alcohol  to  excess  is  gener- 
ally flushed,  heavy,  and  more  or  less  expressionless.  The  eyelids 
are  reddened  more  than  normal,  and  the  skin  is  apt  to  be  puffy  and 
unhealthy-looking.  Women  at  the  menstrual  period,  or  when  suffer- 
ing from  menstrual  disorders,  often  have  dark  areas  under  the  eyes, 
and  pigmentation  of  the  eyelids  is  often  seen  in  females  very  early 
in  pregnancy. 

The  color  of  the  face  is  discussed  in  the  chapter  on  the  Skin,  but 
it  is  not  out  of  place  to  note  at  this  point  the  pallor  of  the  face  in 
fright,  faiutness  from  hemorrhage,  acute  or  chronic,  that  due  to  lack 
of  proper  food,  and  the  peculiar  pallor  of  chlorosis.  In  the  latter 
disease  the  faint  yellowish-green  tinge  of  the  skin  in  some  parts  of  the 
face,  which  still  retains  its  plumpness,  is  quite  typical.  A  parch- 
ment-like skin  stretched  over  the  face  so  that  it  appears  as  if  dried 
over  the  under-structurcs  is  seen  in  some  young  persons  suffering 
from  syphilis,  and  in  some  cases  of  alcoholic  hepatic  cirrhosis. 

The  color  of  the  face  may  be  rendered  gray  or  bluish  by  the  in- 
gestion of  overdoses  of  the  coal-tar  products,  such  as  acetanilide, 
antipyrin,  and  phenacctin,  and  it  is  curious  that  this  effect  is  best 
seen  when  the  patient  is  viewed  at  a  little  distance. 

(For  the  indications  of  facial  cyanosis,  see  chapter  on  the  Skin.) 

In  view  of  the  extraordinary  variations  seen  in  the  expression  of 
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the  face  in  the  healthy  it  is  not  surprising  that  this  part  of  the  body 
should  give  the  physician,  when  study  in;;  disease,  so  much  useful 
information.  It  is  an  interesting  fact,  too,  and  one  not  unworthy 
of  note,  that  the  true  facial  expression  of  a  disease  is  rarely  aped  by 
a  malingerer,  and  in  all  diseases  is  unrecognized  by  the  patient  even 
though  he  sees  himself  several  times  daily  in  the  lo(>king-ij;lass. 
Thus  it  is  by  no  means  uncommon  to  see  a  ]>erson,  who  is  suffering 
from  the  onset  of  some  sudden  and  grave  disease,  bearing  upon  his 
face  what  we  call  ''  an  exprej?sion  of  anxiety,''  when  he  himself  as 
yet  has  no  conception  of  the  gravity  of  his  illness.  This  expression 
is  very  characteristic  of  serious  illness,  aud,  though  difficult  to  de- 
scribe, when  recognized  becomes  quite  valuable  as  a  diagnostic  factor, 
particularly  as  it  rarely,  if  ever,  is  exaggerated  by  the  ]>atient  who 
i>ears  it.  It  is  seen  most  markedly  in  cases  of  severe  acute  croupous 
pneumonia  or  jieritonitis,  or  after  severe  injuries. 

When  ])ersous  have  had  continnous  pain  for  a  long  time,  as  in 
patients  who  have  growths  of  a  malignant  character  or  other  organic 
disease,  the  expression  of  the  face,  naturally  gentle,  often  liecomes  hard 
and  stony,  or,  if  the  pain  be  in  the  head,  the  expression  is  not  only  that 
of  pain,  but  of  profound  mental  depression.  In  cases  of  carcinoma 
the  face  becomes  thin,  its  skin  yellow  and  straw-colored,  and  often- 
times greasy  and  thick,  and  there  is  often  a  marked  look  of  anxiety. 
On  the  other  hand,  the  patient  sometimes  has  a  dogged  expression  on 
his  face  as  if  he  had  been  told  of  the  true  cause  of  his  illness,  and 
was  rebelling  against  the  inevitable  progress  of  the  disease. 

In  the  case  of  children,  much  information  can  be  gained  as  to 
the  state  of  the  body  by  the  faciial  expression,  j)articularly  while  the 
child  sleeps.  If  it  is  asleep  and  healthy  and  well,  the  eyelids  are 
closed,  the  lips  are  ever  so  slightly  parted,  the  nostrils  are  practically 
immobile,  and  the  general  expression  is  very  j)eaceful.  If,  on  the 
other  hand,  the  eyelids  of  a  sleeping  child  are  slightly  parted  so  as 
to  show  the  whites  of  the  eyes,  there  is  present  some  digestive  or 
nervous  disturbance,  j>erhaps  accompanied  by  moderate  pain.  If 
the  disease  is  grave  and  the  eyelids  remain  far  enough  apart  to  re- 
sult in  glazing  of  the  conjunctiva  from  dryness,  this  is  a  sign  of  grave 
import.  Again,  twitching  of  the  eyelids  often  indicates  nervous  irri- 
tation or  the  early  stages  of  the  convulsive  state,  and  it  is  not  un- 
common for  an  expression  to  pass  over  the  face  of  a  child  who,  while 
sleeping,  is  suffering  from  pain,  which  begins  as  a  smile  aud  ends  with 
a  drawing-in  of  the  corners  of  the  mouth,  an  expression  somewhat 
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like  that  seen  on  the  face  of  a  waking  child  when  it  seems  to  be  in 
doubt  as  to  whether  to  laugh  or  cry.  Whether  asleep  or  awake  a 
child  in  pain,  if  not  crying,  has  a  pinched  look  about  its  nose  and 
mouth,  and  sometimes  some  idea  of  the  seat  of  the  pain  may  be 
gained  by  the  part  of  the  face  which  is  drawn.  When  pain  is  in  the 
heady  the  forehead  is  apt  to  be  wrinkled  into  a  frown;  if  the  nose  is 
pinched  and  drawn,  it  is  said  to  show  that  the  pain  is  in  the  chest; 
and  if  the  upper  lip  is  raised,  pain  is  probably  felt  in  the  belly. 
Aside  from  thesesymptomaticmanifestations,  however,  we  find  in  the 
face  of  a  child  several  evidences  of  important  diathetic  tendencies,  or 
even  hereditary  diseases.  Thus  we  see  the  light  flaxen-baired,  slimly 
built  child  with  a  refined  spiriiueUe  face  and  transparent  skin,  whose 
temporal  veins  can  be  easily  traced  and  whose  expression  is  often 
thoughtful  and  deep.  Such  a  child  often  comes  of  tubercular 
parents,  and  is  fixx}uently  a  victim  of  tuberculosis,  in  one  of  its  rapid 
forms,  as  it  approaches  puberty.  Or,  again,  the  child  is  heavy  and 
cheesy-looking,  apparently  solid  and  stuixly,  but  its  features  are  heavy 
or  perhaps  even  coarse,  while  its  neck  is  thick  and  short.  Such  a 
child  is  often  a  victim  of  tubercular  bone  disease.  In  other  instances, 
a  square  projecting  forehead  with  faulty  bone-development  elsewhere 
indicates  rickets,  or  an  immense  bulging  forehead  with  a  wizened, 
puny  face  beneath  shows  hydrocephalic  tendencies.  Sometimes  a 
broadness  of  the  bridge  of  the  nose  or  marked  flatness  of  it  indicates 
congenital  syphilis.  Such  a  child  is  often  much  wasted,  its  features 
pinched,  and  its  lips  thin,  while  the  flattened  nasal  bridge  is  bluish 
and  its  face  is  often  that  of  a  little  old  man,  shrivelled  and  wrinkled. 
Mucous  patches  at  the  corners  of  the  mouth  or  around  the  anus  are 
often  found  in  such  cases,  and  soon  confirm  the  diagnosis  of  infantile 
syphilis.  Finally,  in  respect  to  facial  expression  in  childhood,  atten- 
tion must  be  called  to  the  ^'  fish  mouth,"  vacuous,  and  **  nose- 
pinched  "  expression  of  those  children  who  are  '^  mouth-breathers  " 
from  nasal  obstruction.  (Fig.  1.)  Great  immobility  of  the  lips 
and  cheeks  may  be  due  to  mucous  patches  or  other  ulcerations  of  the 
buccal  mucous  membrane,  and  if  high  fever  is  present  the  presence 
of  herpetic  blisters  about  the  lips  points  to  croupous  pneumonia  in  the 
child  or  adult. 

In  adults  the  facial  expression  of  many  diseases  is  even  more 
characteristic  than  it  is  in  children.  Thus  we  see  in  acute  pul- 
monary phthisis  the  widely  opened  eye,  the  hunted  expression,  the 
quivering  nostrils,  the  red  flush  over  the  malar  bones,  the  wasting 
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and  dryness  of  the  hair  and  skin,  and  the  eager^  or  apathetic,  glance 
of  the  eye. 

In  severe  pneumonia  the  flushed  face,  with  a  deeper  red  on  one 
cheek  than  the  other,  the  anxious  expression,  and  the  dilated  nostril 
are  noteworthy  ;  and  in  the  dyspnoea  of  heart  disease  the  dilated 
nostril  and  constant  opening  of  the  mouth  as  if  seeking  for  air,  with- 
the  facial  pallor  or  cyanosis,  are  characteristic.  Often,  too,  in  chronic 
cardiac  or  pulmonary  disease  producing  slight  difficulty  in  respira- 
tion, the  patient's  lips  are  seen  to  be  slightly  parted  and  dry,  and 
often  appear  somewhat  cyanotic.  In  children  suffering  from  lesions 
of  the  mitral  valve  of  the  heart  it  is  very  common  for  some  blurring 
or  indistinctness  of  the  features  to  be  present. 

Fig   1. 


Boffagedlseven.    Mouth-breatber,  from  obstruction  of  the  pharynx  ;  opea  mouth  ;  vacant 
expression;  pinched  nostrils ;  dull  eyes ;  drooping  eyelids  ;  sunken  chest ;  round  shoulders. 

(HOOPKB.) 

One  of  the^most  characteristic  facial  expressions  that  we  meet  with 
is  that  of  typhoid  fever  or  fevers  of  a  typhoid  type.  The  face  is  dull 
and  expressionless  ;  the  teeth  are  covered  by  sordes,  which  become 
brown  and  blackish  by  exposure  or  by  discoloration  from  medicines 
and  foods;  the  lips  are  often  moved  in  a  low  muttering  delirium;  and 
the  whole  apjiearance  is  that  of  apathy.  Even  when  spoken  to,  the 
face  of  a  patient  suffering  from  enteric  fever  rarely  lights  up  in  re- 
sponse to  the  greeting. 

Equally,  if  not  more,  characteristic  is  ^  the  facial  expression  of 
acute  peritonitis.  The  upper  lip  is  drawu  up  in  such  a  way  as  to 
show  the  teeth,  and  the  expression  of  anxiety  and  nervous  unrest  is 
well  developed.  Similarly  in  abdominal  pain  due  to  other  causes 
than  peritonitis  there  is  often  a  twitching  of  the  muscles  of  the  lip 
and  about  the  eye  which  is  quite  typical.     This  twitch  is  said  by 


30  THE  MASIFESTATION  OF  DISEASE  IN  ORGANS, 

Fothergill  to  be  peculiar  to  pain  below  the  diaphragm^  and  he  is 
also  responsible  for  the  statement  tbat  it  is  best  seen  in  the  face  of 
tbe  parturient  woman  in  the  second  stage  of  labor. 

The  facial  expression  of  hysteria  may  be  apathetic,  or  it  is  that  of 
devotion,  rage,  or  grief,  and  these  expressions  are  fixed  if  the  patient 
be  cataleptic.  If  she  is  not  cataleptic,  not  infrequently  one  expression 
may  succeed  the  other,  or  in  their  place  there  comes  that  curious 
smile  or  vacuous  expression  of  the  face  which  is  so  characteristic.  It 
should  be  remembered,  however,  that  this  vacant,  fatuous  look  may 
occur  in  women  suffering  from  the  early  stages  of  disseminated  scle- 
rosis and  in  children  with  chorea.  Then  we  have  the  elated  facial  ex- 
pression of  general  paralysis  of  the  insane,  the  excited  look  of  acute 
mania,  the  beaten,  weary,  careworn  look  or  apathetic  glance  of 
nervous  exhaustion,  and  the  hopeless  expression  of  melancholia. 

The  face  of  paralysis  agitans  is  sometimes  called  the  '^  Parkin- 
sonian visage,"  is  distressed  and  pathetic,  and  yet  somewhat  intense. 
(See  chapter  on  Hand  and  Arm,  part  of  on  Tremor.) 

A  pale,  puffy  face,  generally  looking  woru  and  weary,  may  be  seen 
in  cases  of  chrouic  or  subacute  reual  disease.  lu  children  there  is 
often  in  this  condition  a  peculiar  transparent  or  pearly  look  in  the 
lower  eyelid,  so  that  it  seems  somewhat  pellucid.  Great  swelling  or 
oedema  of  the  face  is  seen  in  erysipelas,  dropsy,  and  inflammatory 
swelling  (see  chapter  on  the  Skin).  In  trichiniasis  the  eyelids  are 
often  swollen  early  iu  the  disease,  and  then  recover  their  normal  ap- 
pearance only  to  become  swollen  again  later  in  the  malady. 

When  the  face  bears  a  sleepy,  listless  expression,  the  forehead 
being  devoid  of  wrinkles,  and  there  are  present  faulty  movements  of 
the  lips,  which  cannot  l)e  approximated,  as  in  whistling,  and  at  the 
same  time  the  patient  is  unable  to  close  the  eyes  entirely,  although 
the  lids  droop,  the  physician  should  think  of  the  possibility  of  these 
being  the  early  symptoms  of  what  has  been  called  the  ^'  facio- 
humero-scapular "  type  of  muscular  atrophy  (Landouzy  and 
D^j^rine).  This  disease,  as  its  name  implies,  speedily  involves  the 
scapulee  and  arms  after  affecting  the  face,  and  exophthalmos  is  often 
present.  This  form  of  muscular  atrophy  lacks  the  fibrillary  twitch- 
ings  seen  in  spinal  progressive  muscular  atrophy;  there  are  no 
changes  in  electrical  excitability,  except  that  owing  to  the  loss  of 
muscle-fibre  the  reaction  is  feeble.  The  fact  that  more  than  one 
member  of  the  family  is  affected,  and  the  long  duration  of  the  disease 
added  to  these  signs,  render  the  diagnosis  easy.     It  is  a  rare  disease* 
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An  appearsDce  of  tlie  face  almost  idoiilical  with  that  just  described 
is  eeea  ia  Friedreich 'a  ataxia,  and  is  often  one  of  the  earlier  manifesta- 
tions of  the  disease ;  but  the  preseuce  in  Friedreich's  ataxia  of  the 
ataxic  gait,  the  jerky  articulation,  nystagmns,  loss  of  knee-jerks,  and 
absence  of  muscular  atrophy  separate  it  from  the  Idudouzy-D£j€rine 
type  of  muscular  atrophy  just  deiscribed  as  facio-humero-scapular 
atrophy. 


CcellD.    (I>Eit 


The  facial  expression  of  cretinism  is  exceedingly  characteristic. 
The  nose  is  broad  and  flat,  tlie  eyelids  swollen,  the  lips  are  greatly 
thickened,  and  the  enlarged,  tongue  lolls  out  of  the  mouth,  from 
which  saliva  constantly  dribbles;!,  while  the  waxy  skin  and  sub- 
normal temperature  of  the  body,  with  a  poor  circulation,  slow  respira- 
tion, and  mental  hebetude,  complete  the  symptom-group.  There  is 
nearly  always  in  well-develoiied  cases  marked  lumbar  lonlosis. 
(Fig.  2.) 

In  certain  forms  of  leprosy  the  face  often  becomes  leontine  or 
liou-like  in  appearance. 
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The  fades  of  exhaustiDg  disease  about  to  produce  death  is  very 
characteristic^  and  is  seen  frequently  in  cholera  and  in  tuberculosis 
of  the  lungs.  It  is  called  the  ^'  Hippocratic  face/'  and  is  peculiar 
in  the  sinking-in  of  the  temples  where  the  jaw-muscles  are  inserted ; 
the  eye  is  sunken,  and  around  it  are  great  hollows,  so  that  the  infra- 
and  supra-orbital  ridges  become  greatly  accentuated.  The  eyelids 
are  slightly  parted,  the  cornea  somewhat  glazed;  the  nose  pinched, 
its  skin  drawn;  and  the  lower  jaw  somewhat  dropped.  Such  a  face, 
if  typical,  is  a  sure  forerunner  of  dissolution. 

Facial  Asymmetry.  Facial  asymmetry  is  sometimes  seen  as  a 
congenital  defect,  and  curiously  enough  is  often  developed  in  children 
who  suffer  from  congenital  wry-neck.  This  is  not  to  be  confused  with 
that  extraordinary  affection  called  facial  hemiatrophy,  which  usually 
begins  in  childhood  in  one  spot,  and  slowly  proceeds  until  one  side 
of  the  face,  sharply  outlined  from  the  other,  becomes  wasted  in  its 
skin,  muscles,  bones,  color,  and  hair.  Even  the  eye  may  be  sunken 
and  shrunken.     Rarely  this  wasting  is  bilateral. 

Sometimes  in  facial  hemiatrophy  the  wasting  is  accompanied  by 
painful  twitchings,  which  increase  with  mental  excitement  More 
rarely  there  is  decrease  in  the  acuity  of  taste  and  hearing  on  the 
affected  side,  while  myosis,  sweating,  or  excessive  dryness  of  the  skin 
may  be  found  on  this  side.  Such  symptoms  as  the  last  show  in- 
volvement of  the  sympathetic  nerve-fibres.  The  changes  are  prob- 
ably due  to  disease  of  the  iifth  (trifacial)  nerve. 

As  to  whether  circumscribed  scleroderma  (morphoea)  and  facial 
hemiatrophy  are  identical,  that  is,  whether  the  first  is  a  well-devel- 
oped form  of  the  latter,  is  not  decided.  Hyde  apparently  regards 
them  as  identical.     (See  chapter  on  Skin,  Scleroderma.) 

Even  more  rare  than  facial  hemiatrophy  is  facial  hemibyper- 
trophy,  one  side  remaining  normal  in  size  and  the  other  becoming 
gigantic. 

The  massive  face  of  a  person  suffering  from  acromegaly  is  very 
characteristic  (Fig.  3),  and  the  face  has  a  full-moon  broadness  in 
myxoederaa.  The  face  in  osteitis  deformans  is  shaped  like  a  triangle 
with  the  base  upward.  The  enlargement  of  the  bony  parts  of  the 
skeleton,  the  kyphosis,  and  the  comparative  muscular  feebleness  of 
acromegaly  aid  in  the  diagnosis  of  that  disease,  for  in  myxcedema 
there  is  no  true  bony  enlargement.  In  osteitis  deformans  the  shafts 
of  the  long  bones  become  weakened,  and  their  surfaces  roughened 
from  periosteal  deposits. 
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TTnilateral  Facial  Paralysis.  Very  notable  changes  in  the  face 
are  produced  by  jiaralvsis,  ihe  former  being,  as  a  rule,  uailaleral  and 
depending  upon  central,  peripheral  or  nerve  lesions  for  its  cause. 
Smiling,  when  unilateral  pnralysts  is  present,  results  in  the  drawing 
back  of  only  one  corner  of  the  mouth  (on  the  well  side),  and  whistling 
or  the  pronunciation  of  lahial  sounds  is  diSicult  or  impossible.  The 
check  of  the  paralyzed  side  is  often  puflWl  out  with  each  expiration, 


Lnt  the  wrinkling  of  Ihe  skin  is  on  the  side  of  the  faee  which  ie  not 
paralyzed,  owing  to  contraction  of  the  muscles  which  are  unopposed. 
(For  a  description  of  the  general  anatomy  and  [ihysiology  of  the 
nervous  tracts  involve)!  in  paralysis  of  the  face  and  elsewhere,  see 
chapter  on  Arm  and  Hand.) 

Unilateral  j>aralysis  is  the  form  of  facial  paralysis  moat  com- 
monly seen,  and  it  is  generally  due  to  injury  of  tlie  facial  nerve-tnink. 
Tie  lesion  producing  the  paralysis  may  be  jwripheral — that  is,  in  the 
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nerve  itself,  in  the  pons,  or  in  the  cerebral  cortex.  The  former 
variety  is  the  most  common,  provided  the  paralysis  is  purely  facial, 
and  it  is  usually  due  to  inflammation  of  the  nerve-sheath  as  it  passes 
through  the  stylo-mastoid  foramen,  the  loss  of  function  being  due  to 
pressure  on  the  axis-cylinders  owing  to  the  presence  of  swelling  in 
so  limited  a  canal.  Such  an  attack  will  generally  be  found  associ- 
ated with  a  history  of  exposure  to  cold  or  injury  by  a  blow,  or  with 
that  of  middle-ear  disease  with  caries  of  the  i)etrous  portion  of  the 
temporal  bone  following  otitis,  which  inflammatory  process  causes 
pressure  on  the  nerve.  It  is  not  necessary  for  the  otitis  to  be  sup- 
purative or  for  caries  to  exist  in  all  cases,  for  it  seems  probable  that 
by  the  extension  of  inflammation  along  the  chorda  tympani  such  a 
paralysis  may  result.  Still  more  rarely  facial  paralysis  results  from 
swelling  of  the  parotid  gland,  or  tumor  in  its  neighborhood,  and  it 
may  occur  as  the  result  of  pressure  by  growths  at  the  base  of  the 
brain,  syphilitic  or  otherwise,  from  fracture  of  the  base  of  the  skull 
involving  the  petrous  portion  of  the  temporal  bone,  and  very  rarely 
when  the  disease  ocxjurs  in  the  newborn  from  hemorrhage,  from  the 
cerebellum  during  birth,  or  from  the  pressure  of  forceps.  Finally, 
paralysis  due  to  a  })eripheral  lesion  of  the  nerve  may  result  from  neu- 
ritis, and  from  primary  hemorrhage  into  the  nerve-sheath  or  stylo- 
mastoid canal.  Facial  paralysis  may  also  arise  from  locomotor  ataxia, 
the  lesion  being  in  the  pons,  and  from  hysteria.  All  these  forms  are 
very  rare  comparatively  speaking.  The  cerebral  or  medullary  lesions 
which  produce  unilateral  facial  paralysis  usually  consist  in  hemor- 
rhage and  tumor. 

The  determination  that  facial  paralysis  is  due  to  a  peripheral  neu- 
ritis, or  pressure,  may  be  impossible  at  the  first  visit  of  the  patient, 
if  this  visit  is  made,  as  it  usually  is,  within  a  few  hours  of  the  onset 
of  the  malady;  but  it  separates  itself  from  facial  paralysis  of  cerebral 
origin  iu  the  coui^se  of  ten  days  or  two  weeks,  for,  if  the  nerve  is 
inflamed  or  pressed  upon  in  the  foramen,  the  muscles  of  the  face 
speedily  undergo  degt^neration,  because  they  are  cut  off  from  their 
trophic  centres.  In  the  cerebral  form,  on  the  other  hand,  the 
trophic  changes  do  not  occur,  and  the  reactions  of  degeneration  fail 
to  ap[)ear,  because  trophic  impulses  can  still  reach  the  facial  nerve- 
trunk  and  the  muscles.  In  other  words,  elwtrical  response  in  the 
paralyzctl  side  remains  normal  in  centric  lesions  and  is  lost  in  periph- 
eral lesions.  Tlie  onlv  other  condition  in  which  there  can  be  de- 
veloiKxl  the  reaction  of  degeneration,  and  the  lesion  not  be  in  the 
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nerve-trunk  or  foramen,  is  when  there  is  a  tumor  at  the  base  of  the 
brain  involving  the  facial  fibres  below  the  facial  nucleus  or  destroy- 
ing the  nucleus  itself. 

Very  rarely  in  cerebral  facial  paralysis  is  the  loss  of  power  as 
complete  as  it  is  in  the  peripheral  form.  Again,  in  cerebral  facial 
paralysis  the  eye  on  the  paralyzed  side  can  usually  be  closed  and  the 
forehead  wrinkled,  whereas  in  the  peripheral  form  it  cannot.  Why 
this  should  be  so  is  not  clear,  unless  it  is  that  in  the  muscles  used 
commonly  in  pairs,  as  in  those  of  the  forehead,  there  is  an  adequate 
nerve-supply  through  direct  non-decussating  tracts  which  innervate 
the  muscles.  When  facial  paralysis  has  associated  with  it  none  of  the 
signs  of  peripheral  wasting,  and  none  of  the  remote  causes  of  hemor- 
rhage, embolism  or  thrombosis,  such  as  result  from  impaired  blood- 
vessels or  a  diseased  heart,  and  when  the  paralysis  comes  on  gradu- 
ally (though  it  may  be  sudden  from  surrounding  inflammation),  the 
condition  is  probably  due  to  cerebral  tumor.  This  diagnosis  is  con- 
firmed by  the  gradual  spread  of  the  paralysis  to  other  parts,  as  the 
arm  and  then  the  1^  on  the  same  side  of  the  body,  and  by  the 
development,  often  before  each  spread  of  the  paralysis,  of  a  convul- 
sion. The  facial  paralysis  resulting  from  tumor  at  the  base  of  the 
brain  differs  from  that  due  to  cerebral  tumor  or  hemorrhage  by  the 
fact,  already  stated,  that  the  reaction  of  degeneration  quickly  develops 
in  the  paralyzed  part;  that  the  parts  supplied  by  the  frontal  branch  of 
the  facial  are  often  quite  as  much  paralyzed  as  are  those  supplied  by  the 
lower  branch,  which  is  rare  in  the  cerebral  lesion,  and  there  will  com- 
monly be  found  other  evidences  of  a  growth  which,  in  a  region  so 
densely  filled  with  important  centres,  speedily  affects  other  functions. 
Thus,  there  will  nearly  always  be  found  in  association  with  this  form 
of  facial  paralysis  paralysis  of  the  oculo-motor  and  abducens,  causing 
ptosis,  a  moderately  dilated  pupil,  and  internal  or  external  squint. 
The  optic  nerve  may  show  choked  disk,  and  there  may  be  disturbance 
of  vision  (see  chapter  on  Eye).  If  the  tumor  grows  large  enough, 
or  is  so  placed  as  to  involve  the  facial  fibres  for  both  sides  as  well 
as  those  of  the  oculo-motor,  aMucens,  and  optic  nerves  on  both  sides, 
all  these  symptoms  become,  of  course,  bilateral. 

Facial  palsy  associated  with  deafness  may  indicate  cerebellar 
tumor,  the  diagnosis  of  this  cause  being  decided  by  the  other  cere- 
bellar symptoms,  such  as  the  peculiar  gait.  (See  chapter  on  Feet 
and  Legs.)     Such  growths  are  not  uncommon  in  children. 

Sometimes  very  shortly  after  birth  the  child  is  seen  to  have  a 
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facial  paralysis  resulting  from  pressure  by  the  forcei)s,  which  have 
8lip})e(l  and  injured  the  nerve,  or  have  caused  an  extravasation  of 
blood  into  the  neighborhood  of  the  parotid  gland,  thereby  causing 
pressure  on  the  nerve.  The  prognosis  is  usually  favorable  if  due  to 
such  causes;  but  if  the  forcei>s  have  caused  facial  palsy  by  producing 
a  cerebral  hemorrhage,  the  outlook  is  bad. 

The  possibility  of  facial  paralysis  being  due  to  hysteria  should  not 
be  forgotten.  The  loss  of  power  under  these  conditions  may  be  uni- 
lateral or  bilateral,  generally  the  former.  Its  association  with  the 
symptoms  of  hysteria  described  in  the  chapter  on  the  skin,  and  else- 
where, in  this  book  will  aid  in  making  the  diagnosis. 

There  yet  remain  to  be  considered  several  forms  of  facial  {mralysis 
unilateral  in  character  yet  associated  with  paralysis  elsewhere. 

Unilateral  facial  paralysis  very  rarely  occurs  in  association  with 
monoplegia  in  acute  anterior  poliomyelitis.  So  seldom  does  it  occur 
in  this  connection  that  it  has  been  denied  an  existence.  Often  it  is 
but  temporary,  while  the  monoplegia  of  the  arm  is  i>ermanent.  It 
occurs  more  commonlv  in'  the  disease  in  adults  than  in  children. 

Facial  paralysis  with  arm  paralysis  of  the  same  side,  followed  in 
a  short  time  by  paralysis  of  the  leg  of  the  opposite  side,  is  quite  a 
characteristic  symptom  of  syphilitic  arteritis  at  the  base  of  the  brain. 

Crossed  paralysis — that  is,  paralysis  of  the  face  on  one  side,  and 
of  the  arm  and  leg  on  the  other — is  due  to  a  lesion  in  the  pons  above 
the  decussation  of  the  pyramids  and  below  that  of  the  facial  fibres. 
(Fig.  4.)  Thus  it  is  seen  in  this  figure,  on  the  left  side,  third  in- 
scription, that  the  lesion  in  the  pons  cuts  off  the  motor  fibres  in  the 
place  indicated,  thereby  causing  the  distribution  of  the  paralysis  just 
named.     (See  also  chapters  on  Hemiplegia  and  on  Arm  and  Hand.) 

Sometimes  the  muscles  su])plied  by  the  facial  nerve  esca|)e  paralysis, 
but  those  of  the  jaw,  namely,  the  masseters  and  temporals,  become 
paralyzed  either  bilaterally  or  more  commonly  unilaterally.  This  is 
a  rare  affection,  and  depends  upon  paralysis  of  the  inferior  maxillary 
branch  of  the  trifat-ial  nerve.  This  may  be  duo  to  pressure  pro- 
duce<l  by  growths  or  inflammatory  processes  at  the  base  of  the  skull. 
It  may  also  occur  as  the  result  of  hemorrhage  into  the  medulla,  or 
from  progressive  bulbar  paralysis. 

Ptosis.  In  coimection  with  the  subject  of  facial  paralysis  that  of 
ptosis  or  drooping  of  the  upper  eyelid  must  l)e  considered.  It  de- 
pends upon  loss  of  function  of  the  oculo-motor  nerve  or  its  centre 
or  nuclei.     (Fig.  5.)     It  is  a  symptom  of  the  greatest  imjwrtance, 
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first,  because  it  is  so  readily  recognized  ;  secood,  because  it  is  a  source 
of  great  aDnoyaoce  aod  alarm  to  tbe  patisit ;  and,  third,  and  more 
important,  it  oiiea  gives  us  very  clear  ideas  of  the  conditioo  of  the 
patient.  The  presence  of  this  symptom  should  call  to  the  physician's 
mind  the  various  causes  which  produce  it. 


In  the  first  place,  it  sometimes  occurs  as  a  congential  defect,  and 
Id  such  a  case  the  history  of  the  patient  renders  the  diagnosis  easy. 
Second,  it  depends  upon  a  lesion  of  the  oculo-motor  nerve  or  its 
nucleus.     If  this  nerve  be  entirely  destroyed  so  far  as  its  function  is 
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concerned,  there  will  be,  in  addition  to  ptosis,  i^aralysis  of  all  the 
external  muscles  of  the  eye  except  the  superior  ohlique  and  external 
rectus,  and  in  addition  there  will  be  a  moderately  dilated  pupil, 
which  will  not  contract,  and  paralysis  of  the  ciliary  muscle — that  is, 
loss  of  accommodation.  The  eye  can  be  moved  outward  by  the 
action  of  the  external  rectus,  and  a  little  downward  and  inward  by 
the  superior  oblique.     Diplopia  is  present,  and  a  little  exophthalmos 


may  be  present  owing  to  the  action  of  tlie  superior  oblique,  which 
presses  on  the  ball.  If  the  lesion  be  in  the  oculo-motor  nucleus, 
the  near  position  of  the  nuclei  of  the  fourth  and  sixth  nerves  will 
probably  cause  tliem  to  be  affected  also,  thereby  causing  a  general 
ophthalmopl^ia.  If  tiie  lesion  is  not  nuclear,  it  may  be  due  to 
disease  in  the  ucrvc  itself,  as  already  pointed  out.  If  this  is  the 
case,  the  lesion  is  probaltly  due  to  pressure  in  the  cavernous  sinus 
or  periostitis  of  the  bones  forming  the  sphenoidal  fissure  through 
which  the  nerve  passes.  Sometimes,  liowever,  the  jMralysis  of  the 
nerve  may  be  only  partial,  so  that  the  externiil  muscles  of  tlie  eyeball 
escape,  and  only  ptosis  and  a  dilated  pupil  are  present.  Very  rarely 
ptosis  rcHults  from  a  cerebral  hemorrhage,  without  tlie  other  signs  of 
oculo-motor  [Kiralysisboiug  present.  That  is  to  say,  the  branch  of  the 
oculo-motor  which  supplies  tiie  levator  imlpebruris  is  affected,  while 
the  branches  supplying  the  cvtemal  aud  iiitenial  ocular  muscles  escape. 
If  there  is  a  history  of  a  cerebral  attack  i-escmbling  a  mild  apoplexy, 
and  a  unilateral  ptosis  is  present,  the  lesion  is  probably  in  the  cortical 
centre  for  the  oeulo-niotor  nerve  in  the  augular  gyms  just  below  the 
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inter-parietal  fissure.     The  lesion  is,  of  course,  upon  the  opposite  side 
of  the  cortex  from  the  ptosis.     Such  a  case  is  very  rare. 

A  fourth  cause  of  ptosis  is  due  to  an  affection  of  the  sympathetic 
nerve,  and  is  sometimes  called  p^udo-ptosis.  There  are  associated 
symptoms  of  vascular  dilatation,  with  redness  and  swelling  of  the  skin 
of  the  affected  side,  elevation  of  tem}>erature  in  that  part,  contraction 
of  the  pupil  on  the  affected  side,  and  apparent  shrinkage  of  the  eye 
into  the  orbit.  This  form  of  ptosis  results  from  the  paralysis  of  the 
unstriped  muscular  fibres  of  Miiller  which  exist  in  the  orbital  fascia, 
for  as  these  muscular  fibres  aid  in  holding:  open  the  lid  their  paral- 
ysis results  in  partial  ptosis.  Nothnagel  asserts  that  such  symp- 
toms occur  with  lesions  in  the  corpus  striatum. 

A  fifth  cause  of  ptosis  is  reflex  irritation  usually  through  the  fifth 
nerve.  This  is  probably  due  to  au  inhibition  of  the  oculo-motor 
centre.     It  is  usually  only  transieut. 

Sixthly,  it  is  not  uucommon  in  cases  of  nervous  syphilis  for  so- 
called  alternate  ptosis  to  develo|>.  First,  oue  eye  is  affected  by  ptosis, 
and  then  the  other  just  as  the  first  begins  to  improve  or  has  re- 
covered. 

Ptosis  has  been  known  to  complicate  tetanus,  probably  as  the 
result  of  reflex  irritation  of  the  fifth  nerve. 

Ptosis,  either  unilateral  or  bilateral,  may  arise  from  hysteria  and 
idiopathic  muscular  atrophy.  If  from  hysteria,  the  diagnosis  can 
be  made  from  the  age,  sex,  and  history  of  the  patient,  from  the 
presence  of  the  hysterical  sensory  changes  described  in  the  chapter 
on  the  skin,  and  from  the  fact  that  there  is  a  tendency  to  spasm  of 
the  orbicularis  muscle  when  the  patient  is  made  to  look  up.  This 
contraction  of  the  orbiculares  proves  that  there  is  no  true  paralysis 
of  the  levators.  If  the  ptosis  is  bilateral  and  hysterical,  the  head  is 
tipped  back  when  the  patient  is  told  to  look  up. 

Single  or  double  ptosis  is  by  no  means  a  rare  symptom  of  loco- 
motor ataxia,  and  is  often  associated  with  other  evidences  of  oculo- 
motor palsy.  Sometimes  diplopia  due  to  these  changes  are  the  first 
symptoms  complained  of,  and  the  i)atieut  may  state  that  the  diplopia 
comes  and  goes. 

Bilateral  ptosis  may  arise  from  tubercular  or  syphilitic  changes 
about  the  base  of  the  brain,  or  it  may  be  congenital,  or  if  transient  be 
caused  by  poisoning  by  gelsemium  or  couiuui.  It  is  also  seen  in 
feeble,  overworked  women,  particularly  in  the  early  morning  on 
awakening. 
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.4gaia,  it  is  not  very  rare  to  see  slight  drooping  of  both  lids  In 
all  the  members  of  a  family,  in  which  case  the  condition  is  usually 
most  marked  in  the  women,  and  ii«  to  some  extent  combated  by  the 
frontal  musfles,  which,  in  contracting,  make  the  patient  frown  and 
draw  up  the  eyebrows.  Ptosis  may  also  be  due  to  tubercular  or 
syphilitic  dispHSo  of  the  ooi'por.i  (|iiiidngeniiiin,  and   the  re:i3on  for 
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this  will  be  clear  when  the  deep  origin  of  the  oculo-motor  nerves 
from  their  unclei  is  remembered.  (Fig.  6.)  Sometimes  there  will 
be  associated  with  the  ptosis  internal  sfjuiut  due  to  paralysis  of  the 
abducens  nerve  (sixth),  which  arises  from  the  nearby  nucleus,  and  is 
connected  with  that  of  the  oculo-motor  (Fig.  7).  (See  also  chapter 
on  the  Eye. ) 

If  the  condition  is  due  to  a  serious  congenital  fault,  we  usually 
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find  associated  with  it  failure  to  elevate  the  eyeballs,  and  the  failure 
is  probably  due  to  a  nuclear  defect.  If  due  to  gelseraium  or  conium, 
the  symptoms  of  poisoning  by  those  drugs  will  be  present. 


Fig.  7. 
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Diagram  of  the  connectiona  of  the  nucleus  of  the  sixth  nerve.    (Bruce.) 

Ptosis,  with  hemiplegia  of  face  and  limbs  on  the  opposite  side  of 
the  body,  associated  it  may  be  with  hemiausesthesia,  is  due  to  a  lesion 
in  the  crus  cerebri,  provided  the  two  sets  of  paralyses  occur  simul- 
taneously,  otherwise   they   may   be  due   to   two   separate   lesions. 
(Hughlings  Jackson.) 

A  very  rare  condition,  of  which  there  are  but  twenty-seven  cases 
on  record  according  to  Darquier,  is  recurrent  paralysis  of  the  oculo- 
motor nerve  on  one  side.  The  attack  begins  with  violent  pain  on 
one  side  of  the  head,  nausea,  and  vomiting,  and  these  symptoms  are 
followed  by  ptosis,  external  strabismus,  mydriasis,  paralysis  of  ac- 
commodation, and  crossed  diplopia.  It  is  seen  most  frequently  in 
women,  but  may  date  from  as  early  a  period  of  life  as  eleven  months. 
The  attacks  may  last  for  a  few  weeks,  and  occur  often  or  only  after 
a  lapse  of  many  years. 

Bilateral  Facial  Paralysis  is  a  rare  condition,  and  when  it  occurs 
can  only  be  due  to  a  bilateral  lesion  in  the  cerebrum,  to  acute  bulbar 
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paralysis,  to  progressive  bulbar  paralysis,  to  a  lesion  in  the  pons  just 
where  the  facial  fibres  decussate,  to  bilateral  disease  of  the  pons 
owing  to  disease  of  the  basilar  artery,  syphilis  at  the  base  of  the 
brain  producing  a  tumor  or  inflammatory  thickening,  very  rarely  to 
bilateral  inflammation  of  the  mastoid  foramina,  resulting  from  cold  or 
double  otitis,  from  toxic  multiple  neuritis,  but  not  from  that  toxic 
neuritis  due  to  alcohol.  Very  rarely  bilateral  facial  paralysis  results 
from  multiple  neuritis  in  its  diphtheritic  form. 

The  development  of  bilateral  facial  paralysis  due  to  a  double  cere- 
bral cortical  lesion  never  occurs  without  evidences  of  paralysis  else- 
where in  the  body,  such  as  monoplegia  or  hemiplegia. 

The  bilateral  paralysis  of  the  facial  nerve  in  acute  bulbar  paral- 
ysis is  characterized  by  its  limitation,  as  a  rule,  to  the  neighborhood 
of  the  lips,  by  dysphagia,  lingual  paralysis,  affected  speech,  paral- 
ysis of  the  ocular  muscles,  and  a  rapid  pulse.  This  disease  is  very 
rare  and  depends  for  its  existence  upon  an  acute  inflammation  or 
myelitis  of  the  medulla  oblongata. 

When  due  to  progressive  bulbar  paralysis  (glosso-labio-pharyngeal 
paralysis)  the  paralysis  is  confined  chiefly  to  the  lips,  and  is  asso- 
ciated with  alterations  in  the  tongue  (see  chapter  on  the  Tongue) 
and  speech,  with  tremor  of  the  tongue  and  stiffness  of  the  lips.  The 
mouth  stands  half-open,  the  lower  lip  is  pendulous,  and  the  patient's 
expression  is  that  of  a  person  about  to  burst  into  tears.  The  symp- 
toms of  glosso-labio-pharyngeal  paralysis  may,  however,  be  exactly 
reproduced  by  diphtheritic  paralysis,  with  this  difference  in  prog- 
nosis: the  first  die  and  the  second  class  get  well. 

In  making  a  diagnosis  of  bulbar  paralysis  it  should  be  remem- 
bered that  another  condition  exists  in  rare  instances  in  which  no 
definite  pathological  changes  can  be  found  in  the  nuclei  in  the 
medulla  oblongata,  and  yet  many  of  the  symptoms  manifested  by 
the  patient  are  identical  with  those  of  glosso-labio-pharyngeal  paral- 
ysis (true  bulbar  paralysis).  This  condition  has  been  called 
*'  asthenic  bulbar  paralysis,"  and  in  it  we  find,  as  early  symptoms, 
that  the  muscles  of  swallowing  and  of  speech  become  easily  tired  on 
exertiou,  showing  failure  of  the  nuclei  of  the  fifth  nerve;  that  de- 
fects in  articulation  and  si)eech  are  developed,  indicating  disorder  of 
the  nuclei  of  the  ninth  and  tenth  nerves;  and  clumsy  movements  of 
the  tongue  are  present,  which  are  a  .sign  that  the  nuclei  of  the  hyjK>- 
glossal  and  twelfth  pair  are  involved.  These  symptoms  are  practi- 
cally identical  with  those  of  true  bulbar  j)araly.sis.      What  are  the 
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symptoms  which  by  their  presence  in  the  true  disease  and  their  ab- 
sence in  asthenic  bulbar  paralysis  aid  us  in  separating  the  two  affec- 
tions? The  answer  to  this  question  is  that  the  drooling  of  saliva, 
the  atrophy  of  the  tongue,  lips,  and  extremities,  the  fibrillary  twitch- 
ing of  the  affected  muscles,  and  the  loss  of  electrical  irritability  in 
these  muscles,  all  of  which  symptoms  belong  to  true  degenerative 
bulbar  paralysis,  are  not  to  be  found  in  the  asthenic  form.  There  is, 
however,  in  the  latter  disease  a  condition  rarely  found  in  the  d^en- 
erative  form,  namely,  paralysis  of  the  oculo- motor,  the  lower  facial, 
and  the  inferior  division  of  the  fifth  or  trifacial  nerve,  causing 
dilated  pupils,  diplopia  (which,  however,  is  not  accompanied  by  stra- 
bismus), and  ptosis  (from  the  oculo-motor  failure),  facial  paralysis 
about  the  mouth  (from  facial  nerve  failure),  aud  loss  of  expression 
about  the  eyebrows  and  forehead  (due  to  facial  and  trifacial  failure). 
Whether  the  diagnosis  be  true  degenerative  bulbar  paralysis  or  the 
asthenic  form  just  discussed,  in  both  the  prognosis  is  most  unfavor- 
able. Indeed,  the  asthenic  form  is  often  the  more  rapidly  fatal  of 
the  two.  In  the  latter  the  nuclei  in  the  pons  are  probably  always 
involved,  but,  as  already  stilted,  no  pathological  changes  have  been 
demonstrated  in  anv  of  thes*e  nervous  centres. 

A  very  rare  affection  is  oculo-facial  paralysis,  which  is  congenital 
or  develops  in  childhood,  aud  is  chronic.  There  are  paralysis  of  the 
ocular  muscles  and  ptosis. 

Facial  Spasm.  Spasm  of  the  facial  muscles  may  result  from 
functional  and  organic  disease,  and  occurs  far  more  frequently  iu 
women  than  in  men.  The  cause  of  the  functional  forms  we  do  not 
understand,  as  ihey  occur  in  neuropathic  persons  aud  about  the 
climacteric  period.  Rarely  the  spasm  arises  from  reflex  irritation 
through  the  trifacial,  resulting  from  a  decayed  tooth  or  a  cause  in 
the  eye  or  in  the  skin.  Habit-spasm  arises  from  a  trick  learned  by 
a  child,  or  acquired  as  in  taking  snuff  or  iu  sniffling.  The  organic 
causes  are  many.  Thus,  there  may  be  irritative  lesion  of  the  facial 
nerve-trunk  or  one  in  the  cortical  centre  for  the  face,  a  tumor  press- 
ing on  the  nerve  at  its  point  of  origin,  or  an  aneurism  of  the  verte- 
bral artery.  The  spasm  may  be  confined  to  one  side  or  distributed 
over  both  sides,  and  is  also  seen  in  chorea,  convulsive  tic,  blepharo- 
facial  spasm,  in  tetanus,  meningitis,  and  epilepsy.  When  due  to 
chorea  it  nearly  always  is  clonic  or  twitching,  as  it  is  also  in  convul- 
sive tic,  and  habit-spasm,  but  iu  blepharo-facial  spasm,  tetanus, 
meningitis,  aud  epilepsy  it  is  generally  rigid  or  tonic.      In  chorea 
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the  spasm  is  most  marked  about  the  corner  of  the  mouth  and  the 
eyebrow  or  eyelids.  The  movements  of  convulsive  tic  are  exceed- 
ingly sudden,  darting  across  the  face  and  involving  all  the  muscles 
supplied  by  the  facial  nerve.  As  a  rule,  it  is  unilateral.  These 
spasmodic  movements  may  be  almost  constant  or  appear  in  parox- 
ysms, and  rarely  the  muscles  of  the  jaw,  the  neck,  and  the  tongue 
are  affected.  The  disease  depends  upon  a  disorder  of  the  facial 
nerve,  or  its  centres,  which  is  not  understood.  The  prognosis  is  bad 
so  far  as  cure  is  concerned.  Spasm  of  the  levator  palpebrse  super- 
ioris  muscle  is  sometimes  seen  as  a  symptom  of  exophthalmic  goitre. 
It  is  called  '^  Abadie's  sign." 

Spasmodic  movements  about  the  eyes  such  as  have  just  been  de- 
scribed are  sometimes  paralleled  by  what  is  called  nictitating  or  clonic 
spasm,  wliich  is  probably  due  to  some  undiscovered  cause  of  reflex 
irritation.  Xone  of  these  spasms,  however,  are  to  l)e  confused  with 
what  is  called  blepharo-facial  spasm,  a  condition  just  described,  in 
which  there  is  ceaseless,  rapid  contraction  of  the  orbicularis  palpe- 
brarum muscle.  Generally  in  children  there  is  also  photophobia 
with  a  spasm  of  the  eyelids  which  is  often  tonic  in  character  and 
generally  bilateral.  This  condition  has  associated  with  it  what 
have  been  called  ^*  Graefe's  signs,''  namely,  the  presence  of  spots 
near  the  supraorbital  foramen  or  over  the  vertebrae,  which  when 
pressed  on  cause  sudden  relaxation  of  the  spasm. 

The  development  of  facial  spasmodic  twitching  accompanied  by 
a  sudden  burst  of  explosive  8i)eech,  repeating  the  last  word  heard  or 
said  by  the  child  in  conversation  (called  echolalia),  or  the  sudden 
bursting  out  with  some  blasphemous  or  filthy  word  (called  coprolalia), 
sometimes  is  seen  in  neurotic  children,  and  is  often  associated  with 
perversion  of  moral  sense.  It  is  called  by  Gilles  de  la  Tourette 
'*  Maladies  des  tic  convulsifs,"  but  this  is  an  unfortunate  term,  be- 
cause it  is  apt  to  l)e  confused  with  ordinary  convulsive  tic  of  chil- 
dren or  adults.  (See  Electric  Chorea  and  Myoclonus  Multiplex  in 
the  chapter  on  the  Hand  and  Arm.) 

In  tetanus  the  muscles  of  the  jaw,  the  masseters,  and  temporals 
are  first  involved  in  the  tonic  contractions,  and  these  are  followed 
by  rigidity  of  the  muscles  of  the  neck  and  body.  Often  the  rmf,9 
aardonicHS  is  marked  from  the  first,  and  the  face  soon  looks  very  old 
owiug  to  the  muscular  contractions. 

In  meningitis  the  characteristic  symptoms  which  label  the  malady 
render  facial  spasm  a  comparatively  unimportant  symptom,  and  in 
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epilepsy  the  convulsive  seizure  soon  makes  easy  the  diagnosis  of  the 
cause  of  the  facial  spasm  unless  the  epilepsy  is  limited  in  its  chai- 
acter,  when  the  history  of  the  presence  of  an  aura,  or  of  unconcon- 
sciousnesSy  or  biting  of  the  tongue  may  be  discovered. 

Spasm  or  contractures  of  the  muscle  of  the  face  sometimes  follow 
)iaralysi8  as  recovery  begins,  and  the  contractures  involve  the 
formerly  paralyzeil  muscles,  whereas  in  paralysis  in  the  limbs  the 
contractures  generally  take  place  in  the  muscles  which  are  not  par- 
alyzed. Sometimes  these  contractures  in  the  face  are  permanent, 
and  are  due  to  incomplete  restoration  of  the  functions  of  the  muscles 
aiTected.  Care  should  be  taken  to  remember  that  not  very  uncom- 
monly  contractures  in  the  muscles  of  the  face  result  from  hysteria, 
and  that  they  are  often  on  the  side  opposite  the  facial  paralysis  if  the 
latter  exists. 

Active  spasm  of  the  muscles  of  the  face  may  follow  exposure  to 
cold  and  it  sometimes  follows  the  paralysis  due  to  this  cause. 

Wry-neck  consists  in  a  drawing  of  the  head  to  one  side  by  the 
stemo-mastoid  muscle  in  a  state  of  spasm,  aud  at  the  same  time 
the  head  may  be  tilted  to  the  back  or  front  according  to  the  acces- 
sory muscles  which  are  involved  in  the  spasm.  It  may  be  either 
congenital  or  acquired,  and  consists  in  a  more  or  less  constant  clonic 
or  tonic  spasm  of  the  sterno-mastoid  muscle,  which  is,  of  course, 
involved  on  the  side  toward  which  the  head  is  drawn,  whereas 
the  muscle  on  the  opposite  side  is  seen  tense  from  being  stretched 
by  its  opponent.  Rarely  the  trapezius  is  the  only  muscle  involved, 
in  which  case  the  head  is  drawn  backward  toward  the  diseased 
side,  or,  if  these  muscles  are  botli  involved,  the  head  is  tilted  back 
until  the  patient  looks  up  in  the  air.  Pain  in  the  muscles  only 
occurs  from  fatigue.  This  tonic  spasm  affecting  the  head  can  be 
separated  from  that  occurring  in  tetanus  by  the  fact  that  in  tetanus 
there  is  a  general  diffusion  of  the  spasm  to  other  muscles,  although 
in  that  form  of  tetanus  called  **  head  or  cephalic  tetanus ''  the  diag- 
nosis is  more  difficult.  This  form  of  tetanus  usuallv  has  with  it  the 
following  diagnostic  points:  there  is  a  history  of  infection,  the  char- 
acter of  the  onset  is  sudden,  there  are  trismus,  difficult  swallowing, 
respiratory  disturbance,  and  facial  paralysis  with  rare  involvement 
of  the  ocular  muscles.  It  is  often  increased  bv  movement  or  the 
attempt  to  take  food. 
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The  Head. 

The  affections  involving  tlie  head  are  those  depending  upon  tro- 
phic changes  in  its  size,  and  alterations  in  its  {H)sition  by  reason  of 
affections  involving  its  muscles. 

The  spasmodic  affections  of  the  head,  aside  from  those  of  the  face 
and  wry-neck,  are  nodding  spasm,  tetanus,  and  chorea,  although 
other  spasms,  such  as  epilepsy,  often  affect  it. 

Nod  dim/ spasm  oi  i\\e  head,  dei>ending  up<m  somewhat  rhythmical 
contractions  of  the  sterno-mastoid  and  trapezius  muscles,  is  some- 
times seen  in  half-fetl  or  rickety  children.  It  also  occurs  in  hvster- 
ical  women,  and  in  men  who  are  not  hysterical.  The  nodding  may 
lx»  slow  and  infrequent,  only  coming  on  with  excitement,  or  it  may 
be  practically  constant.  It  always  becomes  worse  when  the  patient 
is  examined,  and  may  be  so  nipid  and  forcible  iis  to  seem  almost 
severe  enough  to  shake  the  head  off  the  shoulders.  Often  the  mus- 
cles involved  will  be  found  on  touching  them  to  be  very  rigid. 

The  changes  in  shajx;  are  to  a  certain  extent  considered  in  that 
part  of  this  chapter  dealing  with  the  symmetry  and  appearance  of 
the  face,  but  there  still  remain  to  be  discussed  the  changes  in  the 
shajK?  of  the  head  as  a  whole.  These  oc»cur  in  hydrocephalus,  micro- 
cephalu?,  rickets,  idio<y,  and  cretinism. 

The  head  of  hydrocephalus  is  greatly  enlarged  above  the  level  of 
the  ears,  nnd  this  causes  the  face,  already  having  a  tendency  to  faulty 
development,  to  look  small  and  wizened.  The  eyes  seem  somewhat 
bulging,  the  orbital  plates  are  oblique,  and  the  back  of  the  head 
flattened.  In  microcephalus,  on  the  other  hand,  the  head  is  small 
and  often  narrow.  Technically,  this  term  is  applied  to  idiots  whose 
heads  are  less  than  seventeen  inches  in  circumference.  Nearly 
always  the  head  of  an  idiot  is  abnormally  formed.  The  cretinoid 
head  is  large,  heavy,  and  massive. 

When  a  young  child  has  unusually  prominent  parietal  and  frontal 
bones,  which  seem  bulging,  and  there  is  a  general  resemblanc^e  of  the 
shape  of  the  skull  to  that  of  hydrocephalus,  we  suspect  the  presence 
of  rickets.  As  a  rule,  the  forehead  is  broad  and  high,  and  the  top 
of  the  head  flat.  Sometimes  in  such  a  child  we  find,  in  addition  to 
these  changes  from  the  normal,  spots  of  thinned  bone  in  the  occipital 
and  parietal  regions.  These  may  be  also  somewhat  soflened,  and 
this  condition,  called  ^*  cranio-tabes,''  is  usually  a  sign  of  rickets 
w-hich  exists  in  association  with  infantile  syphilis.     Rickets  is  seen 


THE  FACE  AXD  HEAD,  47 

nearly  twice  as  often  in  boys  as  in  girls,  and  there  is  usually  to  be 
found  deficient  development  of  the  bones  everywhere,  particularly  in 
the  ribs  and  legs. 

Excessive  sweating  of  the  head,  producing  a  wet  pillow,  is  often 
an  indication  of  rickets  when  it  occurs  in  a  child. 

Retraction  of  the  head  in  children  is  an  indication  in  many  cases  of 
serious  brain  disease,  and  commonly  arises  from  a  basal  meningitis, 
probably  as  the  result  of  an  effusion  into  the  ventricles.  It  is  to  be 
remembered  that  some  of  these  cases  recover,  though  such  a  re- 
sult is  rare.  Again,  we  should  not  forget  that  caries  of  the  cervical 
vertebrflB  may  cause  this  position,  or  that  tender  and  enlarged  glands 
in  the  neck  may  so  result.  Sometimes,  too,  it  occurs  after  falls 
without  there  being  any  indicntiou  of  meningeal  irritation.  Rarely 
in  neurotic  babies  retraction  of  the  head,  as  a  temporary  symptom, 
accompanies  attacks  of  indigestion. 


CHAPTER  II. 

THE  HAND  AND  ARM. 

The  general  appearance  of  the  hands  and  arms — The  shape  of  the  hand  in  disease 
— Spasms  of  the  fingers — Tremors  of  the  hand — Paralysis  of  the  hand  and  arms. 

The  api)earaDce  of  the  hand  and  arm  often  gives  us  valuable 
hints  in  the  diagnosis  of  disease,  chiefly  by  reason  of  variation  in  its 
shape,  manner  of  movement,  and  general  consistency;  but  as  all  these 
conditions  vary  widely  in  normal  individuals^  we  can  only  regard 
distinct  and  well-marked  alterations  from  the  normal  type  as  indic- 
ative of  a  definite  disease.  We  can,  however,  often  gather  general 
information  as  to  the  patient  from  the  hands,  particularly  as  to  his 
occupation;  thus  we  see  the  smooth,  soft  hand  of  the  professional 
man  or  clerk,  the  horny  hand  of  the  laborer,  the  blackened  nails 
and  skin  of  the  machinist,  or  the  blue-black  dottings  of  the  hand  of 
the  miner;  and  Hirt  asserts  that  atrophy  of  the  an ti thenar  eminence 
often  ensues  in  cabinet-makers,  perhaps  from  the  excessive  use  of 
the  plane.  Even  when  no  pathological  condition  exists  we  are  wont 
to  r^ard  the  heavy  and  somewhat  thick  and  clumsy  hand  as  an  evi- 
dence of  a  phlegmatic  tem|)erament,  and  the  thin,  wiry  dexterous 
hand  as  indicative  of  the  nervous  temperament  Similarly,  we 
recognize  as  the  hand  of  the  strumous  that  one  in  which  the  fingers 
are  slender  between  the  joints  and  the  joints  themselves  thick  and 
clumsy,  or,  again,  in  persons  with  tubercular  tendencies,  we  see  a 
slender,  delicate  hand  easily  compressed  and  somewhat  effeminate  in 
type.  Very  commonly,  too,  in  children  who  have  developed  heart 
disease  in  early  life,  the  hand  becomes  square-looking,  and  the 
fingers  are  club-shaped  through  thickening  at  the  tips.  A  similar 
clubbing  also  manifests  itself  in  many  cases  of  emphysema  and 
chronic  phthisis  in  adults. 

From  the  appearance  of  the  nails  we  can  often  gain  important  in- 
formation ;  thus,  whenever  the  color  of  the  blood  in  the  capillaries 
under  the  nails  is  dusky  we  know  that  a  deficient  pulmonary  func- 
tion exists  or  that  the  circulation  is  impaired,  it  may  be  from  feeble- 
ness or  from  cold.     In  anaemia  the  nails  are  often  very  pale^  and 
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Stephen  Mackenzie  has  asserted  that  if  pressure  un  the  tip  of  the 
finger  completely  empties  the  capillaries  under  the  nail  bo  that  the 
appearaooe  is  pale  the  red  corpuscles  are  present  in  oo\y  half  the 
usual  number. 

White  spots  in  the  nail  may  he  due  to  iujury  of  the  matrix  by 
picking  at  the  base  of  the  nail,  or  be  due  to  acute  fevers  producing 
trophic  changes. 

When  the  nails  are  striated  and  in  longitudinal  ridges  the  patient 
is  often  of  the  gouty  diathesis,  while  transverse  ridges  may  indicate 
arrest  of  nail-growth  through  local  injury  to  the  matrix  or  the  im- 
pairment of.tbe  nutrition  as  the  result  of  some  severe  systemic  shock, 
as  a  severe  surgical  operation  or  prolonged  illness.  Sometimes  these 
marks  result  from  a  severe  attack  of  gout,  nnd  Fotbergill  tells  us 
that  it  took  about  seven  months  for  sucli  a  mark  to  grow  out  of  bis 
nails.  Ordinarily,  this  mark  will  he  found  about  half-way  up  the 
nail  three  months  after  the  atlack.  In  hemiplegia  or  acute  infantile 
palsy  the  growth  of  the  nail  of  the  paralyzed  {lart  is  generally  ar- 
rested, as  can  be  determined  by  staining  it  and  watching  to  see  if  the 
stained  part  gradually  moves  away  from  the  base.  When  the  nails 
are  distorted  and  thickened  the  cause  may  be  local  injury  or  periph- 
eral neuritis,  or  any  condition  of  the  nervous  system  resulting  in 
decided  trophic  influences,  as  in  syringomyelia. 


Daeiylllls  nrphlUllwi 


Hypertrophy  of  the  nails  so  that  they  are  abnormally  elongated 
id  usually  associated  with  thickening  and  the  development  of  great 
fragility.    The  nail  may  even  he  spirally  twjated  (onychogyrophosis). 
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or,  if  very  wide,  may  cut  into  the  skin  and  produce  paronychia.  These 
conditions  may  result  from  skin  lesions,  such  as  eczema,  or  lichen 
ruber,  at  or  near  the  matrix,  or  be  due  to  syphilis,  and  Vogl  asserts 
that  mere  thickening  may  arise  from  severe  fevers.  They  may  also 
be  seen  in  cases  of  Raynaud's  disease,  or  in  sclerodactyle,  and  in 
pulmonary  osteo-arthropathy. 

Atrophy  of  the  nails  may  apparently  arise  from  identical  causes  with 
those  which  produce  hypertrophy,  and  Kaposi  has  seen  the  nails  soft 
and  membrane-like,  with  abscesses  under  them,  from  psoriasis  of  the 
fingers.  A  diagnostic  indication  given  us  by  the  fingers  is  seen  in 
dactylitis  due  to  syphilis  (Fig.  8),  or  in  other  cases  this  is  replaced 
by  an  eruption  on  the  skin  of  the  hand  characteristic  of  this  disease; 
another  is  seen  in  the  ulcers  at  the  bases  of  the  finger-nails,  with 
ecchymotic  spots  on  the  skin,  produced  by  the  chloral-habit ;  and 
still  another  is  the  sores  seen  at  the  bases  of  the  finger-nails  in  persons 
who  handle  irritating  drugs,  such  as  claterium. 

Congested  veins  on  the  hand  may  indicate  obstruction  to  tlie 
venous  circulation  of  the  arm,  or  general  lack  of  vascular  tone  and  a 
feeble  heart. 

When  the  hand  is  cold  and  clammy  the  coudition  may  be  due  to 
bromidrosis,  or  a  local  disturbance  in  innervation  of  the  sweat- 
glands.  It  is  often  seen  in  cases  of  so-called  spinal  irritation  and 
ner\'ous  exhaustion.  Excessive  sweating  of  the  hand  is  also  often 
seen  in  cases  of  progressive  muscular  atrophy. 

There  are  two  sets  of  movements  associated  with  the  muscles 
of  the  wrist  and  hand  which  possess  grave  prognostic  and  diag- 
nostic importance.  The  first  of  these  is  twitching  of  the  muscles  of 
the  forearm  (subsultus  tendinum).  It  indicates  severe  exliausting  dis- 
ease. The  second  is  picking  at  the  bedclothes.  The  description  of 
the  grave  import  of  this  dangerous  symptom,  '*  picking  at  the  bed- 
clothes," or  carphologia,  is  given  by  Shakcs[)eare  in  his  description 
of  the  death  of  Falstaff :  **  After  I  saw  him  fumble  with  the  sheets, 
and  play  with  flowers,  and  smile  upon  his  fingers'  ends,  I  knew  that 
there  was  but  one  way  ;  for  his  nose  was  as  sharp  as  a  pen."  And 
again,  Hippocrates  luus  well  emphasized  the  gravity  of  this  symp- 
tom, for  he  says  :  '^  In  jicutc  fevers,  in  peripneumouias,  in  pleuritis, 
and  in  headaches,  the  hands  are  moved  to  and  fro  about  the  face 
seeking  in  the  void,  as  if  gathering  bits  of  straw,  picking  at  the 
coverings,  or  detaching  objects  from  the  walls  of  the  room,  consti- 
tuting  so  many  signs  of  a  fatal  termination." 
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The  fiagers  are  often  distorted  and  twisted  out  of  their  normal 
position  irom  the  trophic  changes  which  take  place  in  gout  and 
arthritis  deformans  (rheumatoid  arthritis).  In  gout  the  dcfonnity 
invades  the  small  joints  in  particular,  and  in  many  instances  appears 
moat  marked  in  the  forefinger.  Fixation  and  deformity  of  the 
Gngeis  occur  through  the  deposit  of  urate  of  sodium  in  large 
amounts  about  tlie  joiute  in  their  tendons  and  sheatJis,  so  that  the 


A  lUnCgCD  n.7  picture  ghowlDv  Ibe  condillDD  of  tbe  band  In  s  cue  of  cbnmlo  gout.  It  !■ 
neo  tbM  tbe  lopbl  are  compantllTelr  traniparent  (□  Ibe  ndlatlani.  Tbe  cbanses  to  be  eeen 
Id  tbe  bonea  ttt  atropbT-enislon  and  dlaloctillon  ;  tbe  thumb  bu  been  eomplelely  dlstocated, 
Ibepbaluigea  belDg  altogether  dlaplu^ed  ^  there  bu  been  anchylniior  tbe  proximal  pbalani 
of  Ibe  Ont  Bcger  with  lis  melacaipal,  and  a  large  eroelau  1b  sbowD  on  Ibe  ulnar  aide.  Smaller 
erodoiu  are  ahown  on  tbe  melacannl  of  tbe  BKh  flnger  al  iU  bone,  and  alio  In  tbe  pbalangea 
of  the  lame  dnger.    {From  (be  Medteal  Chrmtele  for  April,  18»S.> 


fingers  are  as  ia  splints.  The  knobs  of  urate  of  sodium  appear  as 
hard,  white  masses,  and,  if  very  superficial,  as  glistening  massef;, 
the  surfaces  of  which  often  break  down  and  allow  the  escape  of 
material  looking  like  wet,  powdered  chalk.     The  joint-surfaces  them- 
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selves  are  not  primarily  muoh  altered,  but  secondarily  grave  changi 
occur  ID  them.     (Figs.  9  and  10.) 


Very  comtuoaly  in  gout  tbe  only  joints  of  the  hand  which  are  in- 
volved are  the  fiwt  joints  of  the  fingers,  a  knob  developing  on  either 


HctierdeD'e  gouty  node>.  tllDBtrating  ana- 
Dion  tonat  nflermlnBl  pbaluigeBl  dcHectlou, 
Forednior  uid  little  fingor  or  H  woman  aged 
aenutf  yean.  "Crab's-eye"  cyala  over  ib« 
JalaUvcaJwdepKHBl.    (Ddckwoktb.) 


dwellings  (Hcberdcii'i  Dode*)du* 
iiity  arl brills  on  the  foreflngerand  llltle 
r  of  a  woman  aged  flfty  yean.    IDdck- 


side  of  the  knuckle.     (Fig.  11.)     The  little  finger  in  gout  ia  often 
bfiit  at  an  acute  angle  at  the  middle  kuiii-kle  so  that  It  ia  held 


in  an    ^^H 
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awkward  hoolied  positioD.  (Fig.  12.)  This  is  moet  commoDly  se^n 
in  women,  while  ia  men  it  is  common  to  see  forced  flexion  of  the  first 
phalanx  of  the  middle  finger  into  the  palm  of  the  hand  even  when 
very  little  if  any  deposit  of  uraten  has  taken  place.     This  drawing 


down  of  the  fingers  is  considered  by  Paget  to  be  (Kithi^omonic  of 
gout,  although  the  patient  will  claim  that  it  is  due  to  the  nse  of  a 
cane,  a  hammer,  or  other  extraneous  cause.  (Fig-  13.)  While  the 
history  of  the  patient,  the  localization  of  the  niiinifestations  of  the 
disease,  and  its  character  render  a  differential  diagnosis  between  the 
hand  of  gout  and  that  of  arthritis  deformans  a  possibility,  it  should 
not  be  foi^otteu  that  the  deformities  of  gout  may  take  every  {K>sition 
assumed  by  those  of  arthritis  deformans. 

In  arthritis  deformans  the  distortiou  of  the  hand  may  he  far  more 
marked  than  in  gout,  for  here  there  is  not  a  splint-like  deposit  about 
the  joint,  but  in  its  stead  the  development  of  exostoses  on  the  edges 
of  the  articular  surfaces,  which  at  once  lock  and  disjoint  the  fingers, 
while  at  the  same  time  the  opposite  side  of  the  joint  may  he  ]>artially 
absorbed,  so  that  dislocation  is  readily  produced.    As  a  result  there  is 
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Bometiraes  developed  what  is  called  the  "  seal-fin  band"  (also  seen 
in  cases  of  gout),  a  hand  in  which  the  digits  are  deflected  chiefly 


toward  the  ultia,  through  tlie  action  of  the  cstejisor  muscles,  which 
are  supplied  with  uerves  whiuh  are  reflexly  irritated  by  the  condition 
of  the  joints,  and  thereby  cause  s})asin  (Charcot).     (Fig-  H.) 

Chronic  rheumutisni  may  produce  gmdiiiil  L-hang<!a  in  the  ahiipe  of 
the  hand  chiefly  through  disnst.-,  and  the  ulteratious  which  it  causes 
in  thecajisules  and  ligaments.  The  chief  alteration  is  immobility  or 
stifBiess.  Some  persons  believe  that  wiicn  the  hand  wastes  it  does 
BO  not  from  disuse,  but  through  reflex  ne^^'ou^  inilneniss.  It  rarely, 
if  ever,  occurs  in  the  hands  alone,  but  when  it  does  the  joints  are 
often  swollen  and  somewhat  tender,  but  never  hard  as  in  gout. 

Distortion  uf  tiie  hanil  with  drawing  of  the  finger  or  fingers  into 
the  palm  may  be  due  to  Dupuytren's  contraction,  which  results  from 
burns  or  other  injury  to  the  palmar  fascia. 

The  finger-joint'!  are  not  commonly  involved  in  acute  articular 
rheumatism,  certainly  very  rarely  as  the  only  manifestation  of  the 
disease.  The  inflammatory  process  is  more  apt  to  be  about  the  ball 
of  the  thumb,  or  in  the  wrist  and  carpal  joints.  The  hand  is  seen 
under  tliese  circumstances  as  a  clumsy,  swollen  mass,  pufTy,  and  ex- 
quisitely tender  and  hot.     Sometimes  it  is  quite  red  n 
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but  often  pallid,  particularly  in  the  puflfy,  tederaatoiis  area  on  the 
back  of  the  haud.     The  preseace  of  iutense  local  inflammation,  the 
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history  of  sudden  onset,  and  the  intense  pain  on  movement  readily 
separate  rheumatism  from  gout  aud  arthritis  deformans,  and  leave  it 
to  be  separatcii  from  sprain,  septic  arthritis,  and  deep-seated  infiam- 
mation  of  the  hand  proper.  The  first  is  exclude*!  by  the  history, 
the  second  by  the  history  and  geoeral  lack  of  evidence  of  gonorrhoea 
or  sepsis  or  purpura,  and  the  third  by  the  lack  of  accompanying 
general  systemic  disturbauce  and  tbe  absence  of  a  history  of  trau- 
r  infection. 
I  nervous  disturbances  whieh  change  the  appearance  of  the 

B  are  very  numerous. 

igioneurotic  oedema  is  uot  peculiar  to  the  haud,  although  fre- 
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quently  involviDg  this  part  of  the  body.  It  consists  of  a  swelling 
varying  in  size  from  a  dime  to  a  silver  dollar,  which  is  not  oedematous 
in  the  sense  that  it  can  be  pitted  on  pressure.  This  swelling,  which 
may  be  multiple,  red  in  color,  or  pale  and  waxy  in  appearance,  lasts 
but  a  few  hours  or  days,  disappears,  and  often  speedily  returns. 
Somewhat  allied  to  angioneurotic  oedema  is  that  condition  of  the  hand 
(or  [toes)  characterized  by  a  white  and  waxy  or  slate  color  of  the 
fingers,  associated  with  coldness,  swelling  and  mottling  of  the  skin, 
termed  '^  Raynaud's  disease."  Often  this  is  a  passing  condition,  but 
in  its  severe  forms  there  is  finally  developed  dry  gangrene  of  the  fingers 
involved.  The  conditions  of  the  hand  resembling  it,  from  which  it 
must  be  separated,  are  senile  gangrene,  in  which  the  advanced  age  of 
the  patient  and  the  presence  of  diseased  and  thickened  bloodvessels 
will  enable  us  to  decide  on  the  latter  as  the  cause;  frost-bite,  in  which 
the  history  of  exposure  will  be  of  value,  although  exposure  to  cold 
often  precipitates  an  attack  of  Raynaud's  disease;  ergotism,  which 
can  be  discovered  by  the  history  of  the  patient  having  taken  food  for 
a  long  time  which  may  have  contained  bad  rye;  leprosy,  which  will 
probably  be  seen  more  marked  in  other  parts,  and  in  the  patches  of 
which  can  be  found  the  leprous  bacillus  ;  and  alcoholic  neuritis,  of 
which  we  shall  speak  later  (see  chapter  on  the  Skin).  In  that  state 
known  as  Morvan's  disease  or  "  pain-ansesthesia  with  whitlow,"  there 
is  a«lowly  progressive  loss  of  power  in  the  hand  with  atrophy  and 
ulcers  about  the  bases  of  the  nails.  Sometimes  the  terminal  pha- 
langes undergo  necrosis,  and  enlargement  of  the  fingers,  through 
swelling,  may  be  very  marked.  It  is  probable  that  this  condition 
represents  two  separate  lesions,  namely,  neuritis  and  syringomyelia, 
and  it  is  an  exceedingly  rare  disease. 

In  addition  to  these  trophic  changes  in  the  hand  we  have  the  so- 
called  '^  spade-like"  hand  seen  in  myxoedema,  acromegaly,  and  the 
pulmonary  osteo-arthropathy  of  Marie.  In  myxoedema  the  de- 
formity depends  upon  the  alterations  in  the  subcutaneous  tissues? 
rather  than  on  changes  in  the  bones,  so  that  the  hand  is  swollen  or 
boggy -looking,  but  does  not  pit  on  pressure  as  in  true  oedema.  In 
acromegaly  the  enlargement  is  chiefly  osseous,  as  it  is  also  in  pul- 
monary osteo-arthropathy,  the  formation  l)eing  on  a  gigantic  scale. 
In  the  latter  disease,  however,  the  hands  and  feet  are  alone  affected, 
and  the  enlargement  is  not  symmetrical.  Further,  this  condition  is 
nearly  always  associated  with  changes  in  the  lungs,  such  as  emphy- 
sema, tumors,  and  old  bronchial  troubles.     The  hands  are  not  only 
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greatly  enlarged, 'but  deformed,  bo  that  a  aidc-view  of  the  finger-tips 
reminds  one  of  the  shape  of  a  parrot's  beak,  the  nail  being  turned 
over  the  end  of  the  finger.     This  is  even  more  marked  in  the  thumb. 

Alterations  in  the  contour  of  the  hand  are,  however,  tiir  more 
frequently  pniduced  by  atrophic  processes  than  by  those  which  re- 
sult in  hypertrophy.  They  arise  in  cases  of  paralysis  not  only  from 
wasting  of  the  muscular  tissues,  so  that  hollows  or  sunken  places 
occur,  but  also  from  the  distortions  caused  by  the  coutractions  of 
healthy  muscles,  which,  having  no  opposition  as  in  health,  speedily 
draw  the  bones  of  the  hand  into  abnormal  positions.  In  other  cases 
the  diseased  muscular  fibres  may  be  spasmodically  contracted,  over- 
coming the  resistance  of  the  healthy  muscles. 

The  wasting  of  the  hand  seen  in  old  age,  particularly  in  women, 
and  in  advanced  phthisis,  diabetes  mellitus,  and  other  conditions  in 
which  the  tissues  of  the  body  in  general  lose  their  plumpness,  is 
80  universally  distributed  that  a  diagnosis  of  wasting  from  old  age 
is  not  difficult.  On  the  other  hand,  the  wasting  due  to  nervous 
lesions  ie  generally  not  universal,  but  limited  to  single  muscles  or 
groups  of  muscles,  the  remaining  portion  of  the  hand  bnving  its 
Dormal  appearance,  or  l>eing  only  indirectly  influenced. 


Under  the  name  of  "  claw-hand,"  or  "  main-en-gi-iffe"  we  find  a 
deformity  of  the  hand  which  is  in  itself  very  characteristic,  although 
indicative  of  several  causes  which  all  operate  in  an  identical  manner. 
The  back  of  the  hand  loses  its  normal  convexity  and  becomes  some- 
what concave,  the  tendons  on  the  extensor  surface  stand  out  in 
ridges,  the  proximal  phalanges  are  drawn  backward  toward  the 
wrist,  while  the  second  and  third  phalanges  are  drawn  toward  the 


68  THE  MANIFESTATION  OF  DISEASE  IN  OBGANS. 

palm  of  the  hand  (Fig.  15).  Sometimes,  however,  the  tips  of  the 
fingers  are  drawn  toward  the  back  of  the  hand.  This  deformity 
results  from  atrophy  and  paralyses  of  the  iuterossei  muscles  and 
lumbricales,  which  are  supplied  by  the  median  and  ulnar  nerves.  The 
extensor  communis  digitorum  and  flexor  digitorum  produce  a  dorsal 
flexion  of  the  first  phalanges  and  a  complete  palmar  flexion  of  the 
second  and  third  phalanges.  A  certain  amount  of  immobility  is 
also  caused  by  the  fact  that  flexion  of  the  hand  is  impossible  in  the 
fingers  and  almost  lost  at  the  wrist. 

The  claw-haud  having  been  recognized,  it  remains  to  be  decided 
what  are  its  causes.  It  may  be  due  to  disease  of  the  peripheral 
nerves  (the  ulnar  and  median),  of  the  cells  in  the  spinal  cord,  and  of 
the  cells  in  cerebral  cortex  in  the  hand-area. 

Taking  up  for  consideration  paralysis  of  the  median  and  ulnar 
nerve  as  a  cause  of  claw-hand,  we  find  that  the  most  common  cause 
is  a  neuritis  produced  by  some  mechanical  injury  resulting  from  an 
accident,  or  from  the  following  of  some  occupation  in  which,  for  ex- 
ample, the  artisan  pres^sos  his  elbow  constantly  on  some  hard  surface. 
The  deformity  may  be,  therefore,  either  unilateral  or  bilateral  (gen- 
erally the  former),  and  there  will  be  evidences  of  local  injury,  or  a 
history  which  will  indicate  that  the  lesion  is  peripheral.  Further 
than  this,  there  will  nearly  always  be  found,  in  ulnar  and  median 
injury,  sensory  as  well  as  motor  paralysis;  and  Hirt  asserts  the  re- 
markable fact  that  the  claw-hand  may  develop  in  cases  in  which  sen- 
sory disturbances  are  the  only  evidence  of  median  and  ulnar  diifi- 
culty;  in  other  words,  before  motility  is  lost  through  paralysis.  (See 
chapter  on  the  Skin,  Anaesthesia  of  the  Skin.)  Toxic  neuritis  very 
rarely,  if  ever,  causes  claw-hand,  as  the  musculo-spiral  nerve  is  more 
commonly  affected  in  these  cases  and  the  extensors  become  paralyzed. 

There  are  several  spinal  causes  of  claw-hand,  the  most  impor- 
tant of  them  being  progressive  muscular  atrophy,  that  disease  in 
which  there  are  atrophy  and  abnormal  change  in  the  anterior  horns 
of  the  gray  matter  of  the  spinal  cord,  particularly  in  the  cervical 
r^ion.  (Fig.  16.)  It  will  be  remembered,  too,  that  the  anterior 
nerve-roots  and  motor  nerves  become  involved  in  this  process.  As 
a  result  of  these  changes,  we  have  developed  loss  of  power  in  the 
hand  and  arm  followed  by  the  development  of  a  claw-hand  from 
wasting  of  the  same  muscles,  as  already  described,  the  disease-pro- 
cess being  generally  bilateral,  but  affecting  the  right  hand  and  arm 
more  than  the  lefl  as  a  rule.     As  progressive  muscular  atrophy  often 
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makes  its  first  manifestatioD  it)  these  muscles,  the  hand  affords  much 
diagnostic  informatioa  in  suspected  cases,  and  if  the  patient  with 
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tilia  disease  be  watched  as  he  unbuttotis  his  coat,  it  will  be  found  that 
he  does  not  use  his  thumb  and  first  fiugcr,  but  pushes  the  buttons 
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or  the  edge  of  the  buttonholes  with  the  back  of  his  fingers,  (Figs, 
17,  18,  juid  19.)  The  additionul  symptoma  are  some  pain  or  par- 
ffisthesitt  in  the  affected  parts  prior  to  tlie  wasting,  and  that  the  par- 
alysis spread'*,  as  its  name  indicates,  from  muscle  to  muscle.  Thns, 
l>eginning  in  the  ball  of  the  thumb  it  (wsses  to  the  intcrossei,  and 
thence  up  the  forearm  and  arm.  Sometimes,  however,  the  forearm 
muscles  escajie,  and  the  shoulder  mui^cles  are  attacked  secondarily. 
Very  rarely  are  the  shoulder  innsdcs  first  aSected.  Soon  after  this 
the  dorsal  muscles  fail  and  lordosis  begins,  or  the  head  falls  forward 
on  the  chest.  Finally,  the  respiratory  muscles  are  attacked.  The 
irritability  of  the  muscles  is  increased,  so  that  they  contract  if 
tapped,  and  fibrillary  tumors  constantly  afllect  them  in  many  in- 
stances. No  vasomotor  changes  take  place  in  the  affected  part, 
but,  finally,  the  reactions  of  degoueratinu  develop.  The  disease  may 
last  for  many  years. 


Huid  SQd  Toi 


Sometimes  in  chronic  poliomyelitis  in  the  adult  a  deformity  some- 
what like  that  uf  claw-haud  may  exist,  but  this  is  a  very  rare  con- 
dition, comparatively  speaking,  and  is  separated  with  difficulty  from 
the  claw-hand  of  peripheral  neuritis  of  a  general  and  severe  type. 
As  the  result  of  the  acute  |M>liomyelitis  of  infancy,  we  may  also 
have  the  hand  distorted  by  contractures,  such  as  forced  extension  in 
paralysis  of  the  flexors,  forced  flexion  iu  paralysis  of  the  extensors, 
and  claw-band  in  paralysis  of  the  intcrossci,  but  iu  most  cases  of  this 
disease  the  foot  is  the  part  involved  in  the  disorder.  In  progressive 
muscular  atrophy  the  atropliy  often  jii-ecedes  the  paralysis,  whereas 
in  poliomyelitis  the  paralysis  precedes  the  atrophy,  so  that  in  the 
former  the  reaction  of  degeneration  develops  late,  and  in  the  tatter 
develops  early.    A  somewhat  claw-sha|)ed  hand  is  also  sometimes  seen 
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in  that  very  rare  condition  called  Morvan's  disease,  but  it  has  not 
the  characteristic  appearance  of  main-en-gi'iffe^  there  being  a  slow 
symmetrical  wasting  of  the  muscles  with  a  drawing  of  the  fingers 
into  flexion.  There  are  also  analgesia  and  painless  whitlows.  It 
usually  occurs  in  young  or  middle-aged  males.  Morvan's  disease 
of  the  fingers^  as  already  stated^  may  arise  from  a  syringomyelia 
and  neuritis^  or  neuritis  alone. 

Another  spinal  lesion  producing  great  alterations  in  the  appear- 
ance of  the  hand  and  arm,  through  wasting  of  the  thenar  and  anti- 
thenar  and  interossei  and  the  muscles  of  the  arm,  is  amyotrophic 
lateral  sclerosis.  Here  again  the  hand  often  shows  the  first  mani- 
festations of  the  disease  in  the  loss  of  power  of  which  the  patient 
complains.  The  early  symptoms  of  amyotrophic  lateral  sclerosis 
may  closely  resemble  those  of  progressive  muscular  atrophy  in  the 
loss  of  power  in  the  thumb  muscles,  but  in  this  disease  the  reflexes 
are  markedly  increased  in  the  affected  muscles,  whereas  in  progres- 
sive muscular  atrophy  they  are  lost,  although  fibrillary  muscular 
twitchings  may  be  caused  by  tapping. 

Again,  the  patient  is  usually  manifesting  some  of  the  symptoms 
of  lateral  sclerosis  when  he  comes  before  the  physician,  such  as 
weariness,  stiffness,  and  loss  of  power  in  the  legs  (see  chapter  on 
L^s,  Paraplegia).  There  are  also  exaggerated  knee-jerks  and  ankle- 
clonus,  and  wrist- jerk  is  marked. 

Wasting  of  the  muscles  of  the  hand,  causing  distortion,  may  also 
be  due  to  syringomyelia,  but  generally  there  will  be  with  this  loss  of 
power  and  disturbance  of  sensation,  such  as  anaesthesia.  Often  in 
syringomyelia  there  will  be  developed  an  arthropathy  of  the  arms 
such  as  is  seen  in  the  legs  in  tabes. 

Wasting  of  the  hand,  with  flexion  and  rigidity  and  sometimes  con- 
tractures, is  seen  rarely  in  advanced  paralysis  agitans  in  place  of  the 
characteristic  tremor. 

In  the  '*  cerebral  palsy  of  children,"  sometimes  called  '^  spastic 
infantile  hemiplegia,''  the  hand  may  be  flexed  on  the  forearm,  and 
the  forearm  on  the  arm,  the  thumb  drawn  into  the  palm  of  the  hand 
and  the  fingers  flexed  as  in  Fig.  20.  These  deformities  are  not 
necessarily  confined  to  one  arm  alone,  but  are  sometimes  bilateral.  A 
peculiarity  of  these  cases  is  that  the  muscles  waste  very  slightly,  and 
do  not  develop  the  reactions  of  degeneration,  so  that  the  case  separates 
Itself  from  poliomyelitis.  The  fingers  in  the  cerebral  palsy  of  chil- 
dren c-an  often  be  placed  in  curious  positions  with  ease,  and,  if  the  limb 
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be  sudtieiily  flexed,  a  lock-like  aensatiou  will  be  imparted  to  tlie  phy- 
aictau's  hand.  Convulsive  seizures  of  an  epileptiform  type  are  very 
frequent.  Cohu  asserts  that  there  are  on  record  eight  ca.ses  iu 
which  intention-tremor  has  taken  the  place  of  the  spastic  rigidity 
juat  deacrilied,  and  he  reports  a  ninth. 
Similar  lesions  may  follow  infantile 
cerebral  hemorrhage,  thrombosis,  or 
embolism.     (Fig.  20.) 

Again,  in  persons  who  have  had 
apoplexy  it  is  not  uncommon  as  time 
goes  on  ibr  the  temporary  spasm 
seen  in  the  muscles  of  the  hand  and 
arm  to  lie  replaced  by  permanent 
contractions  resulting  in  deformity. 
These  contractions,  if  they  occur  early, 
are  an  evidence  of  irritation  of  the 
])yraraidal  tract  or  the  fibres  just 
behind  the  knee  of  the  internal  cap- 
sule, and  are  of  serious  import  if 
they  come  on  early,  as  they  show  tlie 
extension  of  inflammatory  processes. 

When  thev  come  on  later  they  show 
Klght   bemlpleglB,  wiib   conlracHirts  -  .  .     .  , 

mnd  raurted  growth  of  ■nn.    Ousel  of  that  8  degenerative  procoss  IS  descend- 
u  eigbi  re.r.  Of  ^.  following  -^^^  ^,,^  pyramidal  tracts.     Wasting 

finally  comes  on.  (For  further  dis- 
cussion of  the  significjince  of  paralysis  in  the  arm  and  hand,  see 
succeeding  pages  and  chapter  ou  Hemiplegia.) 

A  very  important  point  always  to  be  remembered  in  examining 
contractures  of  the  hand  and  arm,  or  of  the  lower  limbs,  is  the  fact 
that  they  often  are  due  to  hysteria,  in  which  case  the  history  is  that 
they  set  iu  suddenly,  and  they  are  generally  accompanied  by  other 
hysterical  manifestations,  which  can  be  discovered  if  sought  for.  As 
a  rule,  the  muscles  do  not  waste  or  develop  degenerative  reactions,  but 
rarely  sncb  wasting  may  occur,  (Figs.  21  and  22.)  Care  must  be 
taken  in  giving  a  prognosis  for  cases  of  hysterical  contracture,  since 
organic  lesions  sometimes  supervene.  Charcot  states  that  if  the  con- 
tractures persist  when  the  patient  is  under  anesthesia,  and  the  mus- 
cles are  atrophied,  organic  disease  exists.  It  is  important  to  remem- 
ber this,  for  these  contractions  may  be  practically  permanent  when 
once  induced,  and  as  injuries  may  produce  a  true  organic  or  a  felee 
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hysterical  contracture,  much  medico-legal  interest  centres  about  this 
differential  diagnosis.  Closely  allied  to  these  cases  are  those  of 
hysterical  contracture,  in  which  after  grasping  an  object  the  patient 
cannot  let  go  until  the  muscles  are  stroked.  Putting  an  Esmarch 
bandage  on  such  a  forearm  will  usually  produce  the  spasm. 

Fig.  21.  Fig.  22. 


Hysterical  atrophy  of  the  band  with  flexion  of  Same  band  In  another  view, 

the  last  two  phalanges  into  the  palm,  particu- 
larly the  last  phalanges  of  the  index  and  middle 
fingers.    (Oillsb  de  la  TorRETTi.) 

When  in  the  course  of  an  acute  illness  in  a  child  the  fingers  are 
drawn  down  into  the  palm  of  the  hand,  with  the  tips  touching  the 
palm  and  the  thumb  turned  in  beneath  them  with  its  tip  pressing 
the  palm,  the  patient  may  have  meningeal  congestion  or  inflamma- 
tion, or  hydrocephalus,  and  a  geueral  convulsion  may  be  imminent. 

When  the  fingers  are  bent  toward  the  palm,  but  the  tips  extended 
and  the  thumb  turned  in  ^  the  accoucheur's  hand  "),  the  position  is 
typical  of  tetany,  but  in  this  condition  the  rest  of  the  body  will 
give  evidence  of  involvement.  The  nervous  irritability  in  this  con- 
dition is  greatly  increased,  and  pressure  on  a  large  bloodvessel  or 
nerve-trunk  will  often  produce  the  spasm.  Curiously  enough, 
gastric  dilatation  or  thyroid  wasting  will  oflen  be  found  with  tetany. 
In  other  cases  it  appears  to  be  due  to  profound  debility,  as  after  pro- 
longed nursing.  Care  must  be  taken  to  separate  the  so-called  carpo- 
pedal  spasm  of  rickety,  hydrocephaloid  children  from  true  tetany,  in 
which  the  body  is  usually  involved,  and  from  spastic  paralysis  due 
to  infantile  cerebral  palsy. 

Spastic  rigidity  of  the  arms  is  often  one  of  the  earliest  signs  of 
chronic  hydrocephalus,  even  before  the  skull  begins  to  enlarge,  and 
convulsions  may  l)e  present  from  time  to  time.  In  congenital  spastic 
rigidity  due  to  sclerosis  or  defective  development  of  the  cortex  cerebri 
the  spastic  condition  is  usually  confined  to  the  legs.  (See  chapter 
on  Legs  and  Feet.) 
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8|)aism  of  the  fingers  of  a  rigid  type  on  attempting  to  make  cer- 
tain roovementA  is  also  seen  as  the  result  of  excessive  use  of  the  part 
involved,  and  cKJcurs  in  seamstresses,  cigarette-rollers,  cigar-rollers, 
typewriters  (rarely),  telegraphers,  milkers  (rarely),  persons  who  use 
a  ])en  to  excess,  and  in  piano,  flute,  clarionet,  and  violin  players,  or 
in  {MirMons  en^gcd  in  any  occupation  requiring  constant  and  com- 
paratively minute  and  well  co-ordinated  effort.  It  seems  to  be  more 
i*x)mrn()n  in  m(ui  than  women  by  a  large  proportion  (39  to  4). 

Hoinetinies  paralysis,  tremor,  or  vasomotor  disturbances  take  the 
place  of  (Hxm  pat  ion -spasm. 

The  spasm  resulting  from  occu])ation  must  be  separated  from  that 
sometimes  seen  in  the  hand  in  post-hem iplegic  chorea,  progressive 
mu8(nilar  atrophy,  the  various  forms  of  toxic  peripheral  neuritis,  and 
that  duo  to  irritative  cerebral  foci,  such  as  tumors  of  the  brain. 
The  history  nearly  always  clears  up  the  diagnosis.  Spasm  of  the 
muscles  of  the  hand  and  arm,  rhythmical  or  otherwise,  may  also 
Iw  duo  to  hysteria,  anJ  may  resemble,  when  due  to  this  cause,  true 
tetiiny  (not  tetanus). 

Chorei(!  movements  are  seen  chiefly  in  children  as  a  manifestation 
of  chorea  minor.  They  are  usually  seen  in  rheumatic  and  neurotic 
children,  and  h(»art-murmurs  are  hoard  in  these  cases.  The  first 
evideniv  of  spasm  may  Ihj  devoloj^  in  the  hand,  and  be  limited 
to  that  member  in  rare  oases,  and  the  hand  often  drops  things 
that  are  placxnl  in  it.  The  hand  itself  is  rarely  involved  alone, 
and  the  muscles  of  the  arm  toss  the  entire  arm  and  hand  from 
8jK)t  to  spot  with  a  fidgiHy,  jerking  movement  which  is  very  char- 
actoristio.  A  form  of  ohoixni  minor,  usually  limited  to  the  arm,  is 
calUnl  j>{iralytio  ohon»a.  It  comes  on  suddenly,  and  is  characterized 
by  U>ss  i>f  |H>wer  with  a  few  feeble  twitches.    It  affects  only  children. 

8i>nH*tinu^  choreic  movements  come  on  in  the  latter  half  of  life, 
ot\on  pnxHxli\l  by  emotional  disturbances.  These  movements  are 
not  true  ohoretu     Thev  are  ot\en  called  senile  chorea. 

In  some  i^isi^  of  adult  chorea  the  {latient  tends  to  become  maniacal, 
jvirticnlarly  lowanl  ui^icht.  Such  cases  usually  occur  in  women,  and 
the  pn^ni^is  as  to  lite  is  l>ad.  There  is  of\en  in  these  cases  great 
mental  httivinesiis, 

S^^wral  other  at!tvtions  which  somewhat  iv^jemble  true  chorea  are 
s^Muolimeis  met  with,  but  all  of  them  lack,  with  one  exception,  the 
jHxniliarity  of  its  moViHueats*  One  ot  ihosse  is  what  has  been  called 
habit-ohorea«  or,  more  corrv^Hly,  iiabit-sjiasm,  in  which  condition  the 
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patient  acquires  a  nervous  trick  of  jerking  a  muscle  or  a  set  of  mus- 
cles. Unlike  true  chorea,  it  is  more  frequently  seen  in  adults  than 
children.  Its  limitation,  as  a  rule,  to  a  single  set  of  muscles  and 
the  history  of  the  case  usually  separate  it  from  chorea  minor,  and 
the  muscular  movements  consist  in  sudden  twitchings  rather  than 
jerking,  irregular  muscular  movements. 

In  paramyoclonus  multiplex  the  disease,  as  the  nerve  implies,  usu- 
ally involves  symmetrical  parts,  the  contractions  of  the  muscles  ap- 
pear in  paroxysms,  and  the  muscles  involved  are  usually  the  biceps, 
deltoid,  and  triceps  in  the  arms,  and  the  quadriceps  femoris  and  calf 
muscles  of  the  lower  limbs.  Myoclonus  multiplex  is  a  disease  of 
adult  life,  and  chorea  is  usually  seen  in  childhood.  Sometimes  the 
muscles  in  myoclonus  are  exceedingly  irritable. 

Under  the  name  of  electric  chorea,  or  ^^  Dubinins  disease,'^  Dubini 
described  a  disease,  affecting  both  sexes  and  all  ages,  in  which  sudden 
shock-like  contractions  of  the  muscles  take  place,  as  if  they  were 
being  stimulated  by  a  slowing  interrupted  faradic  current.  The 
disease  usually  begins  in  the  upper  extremities  and  gradually  in- 
volves the  rest  of  the  body,  and  progressively  passes  to  a  fatal 
issue.  This  is  a  very  rare  disease,  and  the  sudden  contraction  of 
the  muscles  in  tonic  spasm  separates  it  from  chorea. 

Still  another  form  of  electric  chorea  is  that  of  Bergeron,  which  is 
probably  identical  with  what  has  been  called  hysterical  chorea.  Here, 
again,  the  shock-like  muscular  contractions  are  manifested  chiefly 
about  the  shoulders.  The  patient  is  usually  a  female,  and  has  the 
stigmata,  sensory  and  otherwise,  of  hysteria  (see  chapters  on  Skin, 
Eye,  and  Feet  and  Legs). 

Again,  the  physician  may  meet,  exceedingly  rarely  (almost  never, 
in  the  United  States),  with  a  condition  called  convulsive  tic  or  pal- 
mus,  which  has  also  been  called  "  the  jumpers,"  in  which  the  move- 
ments are  not  in  the  slightest  like  true  chorea,  but  are  sudden  mus- 
cular movements,  usually  imitative  of  the  act  of  some  other  person 
or  animal.  It  is  often  associated  with  echolalia — that  is,  repeated  or 
echoed  speech — or  coprolalia  or  filthy  speech. 

Finally,  another  very  rare  disease  is  that  known  as  Huntington's 
or  hereditary  chorea,  a  condition  in  which  the  twitching  usually 
begins  in  the  face  and  extends  to  the  arms  and  legs.  This  ailment 
is  hereditary,  rarely  begins  before  thirty  years  of  age,  is  accompanied 
by  progressive  mental  deteriorations,  a  tendency  to  melancholia,  and 
may  last  ten  or  twenty  years. 
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Mercurial  poisoning  producing  tremor  may  cause  so  coarse  a 
movement  in  advanced  cases  that  the  case  may  be  thought  choreic. 
(For  tremors,  see  latter  part  of  this  chapter.) 

In  '^  Thomsen's  disease ''  the  hand  is  placed  in  tonic  spasm  as  soon 
as  voluntary  movement  is  attempted.  Closely  resembling  Thomsen's 
disease,  or  myotonia  congenita,  is  what  is  called  paramyotonia,  which 
exists  in  three  forms:  First,  a  patient  suffering  from  paralysis  agitans 
on  attempting  to  move  is  seized  with  rigidity  of  the  muscles,  which 
holds  him  fixed;  second,  a  patient  is  suffering  from  ataxia  and  mus- 
cular weakness,  and  is  seized  with  an  attack  of  muscular  rigidity ; 


FlO.  28. 


Boy  with  multiple  neuritis,  with  double  wrist-drop  and  slight  toot-drop.    (Sachs.) 

and,  third,  a  patient  may  have  the  muscular  fixation  occurring  just 
as  it  does  in  Thomsen's  disease,  save  that  it  is  produced  by  cold  or 
exposure,  and  not  by  intention-movement,  and  may  last  for  hours. 
This  is  called  paramyotonia  congenita.     (See  also  Athetosis.) 

The  position  of  the  hand  may  be  very  various.     Thus  the  hand 
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may  drop  edgewise  from  the  radius  toward  the  ulna  from  paralysis 
of  the  extensors  on  the  radial  side  of  the  forearm  resulting  from 
neuritis  or  acute  infantile  poliomyelitis^  while  marked  drop-wrist 
may  occur  from  paralysis  of  the  extensors  in  chronic  lead-poisoning, 
or  in  any  form  of  neuritis,  toxic  or  otherwise,  involving  the  nerve- 
supply  of  these  muscles  (musculo-spiral  nerve).  (Fig.  23.)  Wrist-drop 
may  also  be  developed  by  pressure  upon  the  musculo-spiral  nerve,  as 
in  crutch-palsy.  If  the  wrist-drop  is  bilateral,  it  may  be  due  to  toxic 
neuritis;  but  if  unilateral,  it  is  probably  but  not  positively  due  to 
pressure-paralysis  from  sleeping  with  the  head  resting  on  that  arm, 
or  from  pressure  by  a  crutch.  Very  rarely  unilateral  wrist-drop  is 
seen  in  lead-poisoning.  When  lead  is  the  cause  the  supinator  longus 
usually  escapes,  as  does  also  the  short  extensor  of  the  thumb,  so  that 
the  forearm  can  be  flexed  and  the  thumb  extended.  Pain  is  rarely 
present  in  pressure  or  lead  wrist-drop,  but  is  present  in  wrist-drop 
due  to  alcoholic  and  other  forms  of  toxic  neuritis.  Often,  too,  in 
these  cases  the  flexors  are  considerably  involved  (see  part  of  this 
chapter  on  Brachial  Monoplegia). 

Tremors  of  the  Hand  and  Arm.  The  movements  of  the  hand 
should  always  be  carefully  watched  in  cases  of  suspected  nervous 
disease.  The  most  common  alteration  will  be  found  to  be  tremor, 
which  may  indicate  paralysis  agitans,  general  paresis,  chronic  mer- 
curial, plumbic,  or  alcoholic  poisoning,  hysteria,  senility,  Graves's 
disease,  and  disseminated  sclerosis.  Sometimes  a  tremor  may  be 
found  in  naturally  nervous  women  who  are  drinkers  of  tea  to  excess. 

In  paralysis  agitans  the  whole  hand  is  involved,  and  generally 
both  hands  are  equally  affected.  The  tremor  is  rhythmical  and  fine 
or  minute  in  character  at  first,  but  later  may  be  quite  coarse.  It  is  a 
slow  tremor  of  about  five  vibrations  per  second,  which  is  more  or  less 
constant,  and  worse  when  attention  is  called  to  it,  but  it  is  not 
greatly  increased,  and,  perhaps,  is  even  decreased,  by  a  voluntary 
act,  such  as  an  attempt  to  raise  a  glass  of  water.  Very  rarely,  how- 
ever, the  reverse  holds  true,  and  the  tremor  is  increased  by  voluntary 
effort.  The  fingers  are  generally  semi-extended  and  the  thumb  is 
adducted,  so  that  it  constantly  rubs  the  index  finger  with  its  pulp, 
as  if  it  were  attempting  to  rub  oft  the  skin  of  that  member.  Fre- 
quently there  are  pain  and  aching  of  the  extensor  muscles  of  the  fore- 
arm and  wrist  from  the  constant  exertion.  (See  chapter  on  Feet 
and  L^,  part  on  Gait.) 

The  tremors  of  disseminated  sclerosis  are  also  slow,  but  coarse  in 
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character.  They  are  not  constant^  but  are  developed  upon  inten- 
tional movement^  and  have  a  greater  amplitude  than  those  of  Parkin- 
son's disease  (paralysis  agitans).  Often  threading  a  needle  will  be 
possible  for  a  person  with  this  disease^  because  it  is  a  short  act^  while 
lifting  a  glass  of  water  will  be  impossible.  The  other  symptoms  of 
disseminated  sclerosis  beside  intention-tremor  arc  staccato  or  scanning 
speech;  exaggerated  knee-jerks^  ankle-clonus^  jaw-jerk  and  wrist-jerk^ 
disordered  speech^  nystagmus^  muscular  weakness,  with  rigidity  and 
paralysis  of  groups  of  muscles,  causing  monopl^ia,  paraplegia,  or 
paralysis  of  the  cranial  muscles. 

The  tremor  of  mercurial,  plumbic,  and  alcoholic  poisoning  re- 
sembles that  of  paralysis  agitans,  save  that  it  is  more  rapid,  reaching 
nine  or  ten  vibrations  per  second,  and  in  the  case  of  alcoholic  tremor 
is  decreased  by  a  large  drink  of  liquor,  while  those  due  to  lead  and 
mercury  may  be  rapidly  relieved  by  potassium  iodide.  Further  than 
this,  the  tremor  of  alcoholism  is  generally  worse  in  the  morning. 

A  point  of  some  importance  in  plumbic  neuritis  producing  tremor 
and  wrist-drop  is  the  fact  that  painful  seusations  are  rarely  present; 
in  arsenical  neuritis,  on  the  other  hand,  they  are  often  the  most 
prominent  symptom,  even  preceding  the  motor  disturbance.  In 
mercurial  neuritis,  on  the  other  hand,  tremor  precedes  all  evidence 
of  loss  of  power,  and,  finally,  may  become  so  coarse  as  to  resemble 
chorea.  The  tremor  of  general  paresis  is  also  rapid,  eight  or  nine 
per  second^  and  is  a  very  fine  tremor,  which  may  be  felt  only  when 
the  arm  is  extended  and  the  finger  rested  on  the  hand  of  the  physi- 
cian. In  other  words,  the  tremor  of  the  hand  of  general  paresis  is 
generally  not  a  predominant  symptom,  but  is  elicited  when  the  mus- 
cles are  put  upon  a  strain.  In  regard  to  the  fineness  of  the  tremor 
of  general  paresis,  it  should  be  remembered  that  it  closely  resembles 
that  of  Basedow's  or  Graves'a  disease  (exophthalmic  goitre)  (eight 
or  nine  per  second),  since  the  tremor  of  this  condition  is  not  only 
equally  fine,  but  generally  unseen  except  when  the  arm  is  extended 
and  tips  of  the  fingers  rested  upon  the  fingers  of  the  doctor.  This 
tremor  has  been  called  the  *^  railroad  bridge  tremor,"  because  of  its 
fineness  and  vibratory  character.  The  individual  fingers  do  not 
separately  tremble  in  Graves's  disease. 

In  post-hemiplegic  tremor  the  trouble  is  unilateral,  and  there  is  a 
history  of  cerebral  injury  and  paralysis  is  present. 

Tremor  of  a  very  marked  character  may  be  due  to  hysteria,  and 
arises  most  frequently  in  those  who  have  been  exposed  to  shocks  or 
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accidents.  The  tremors  may  occur  constantlj  or  only  with  intention- 
movements,  or  be  increased  in  amplitude  but  not  in  rhythm  on  move- 
ment The  latter  form  is  known  as  the  '^  type  Rendu/'  and  has  a 
rhythm  of  seven  to  nine  per  second,  while  the  slower  hysterical  tremor 
may  be  four  or  five  per  second. 

Beyond  the  state  of  tremor  should  be  recalled  the  movements  of 
chorea,  which  may  be  limited  to  one  arm  or  hand,  and  which  in  their 
milder  forms  may  be  confused  with  the  pronounced  movements  pro- 
duced by  efibrt  in  disseminated  sclerosis.  The  latter  are  often  very 
arhythmical,  and  so  the  choreic  movement  the  more  closely  resembles 
them ;  but  those  of  sclerosis  are  purposive,  while  those  of  chorea  are 
not,  since  the  movement  contemplated  in  chorea  is  opposed  by  a  con- 
tradictory contraction. 

Movemente  of  the  Hand  and  Arm.  Aside  from  the  move- 
ments of  tremor,  careful  note  should  be  made  of  the  movements 
of  the  hand  as  a  whole,  and  of  the  co-ordination  of  its  fingers  and 
of  the  arm  governing  it.  Thus,  trembling  contractions  of  the  ex- 
tensor tendons  (subsultus  tondinum)  is  a  sign  of  grave  and  advanced 
forms  of  typhoid  fever,  and  picking  at  the  bedclothes  (carphologia) 
is  of  still  graver  import  (see  beginning  of  this  chapter).  Inability 
to  write,  to  play  musical  instruments  requiring  the  use  of  the  fingers, 
or  to  sew,  may  indicate  the  rare  form  of  locomotor  ataxia  involving 
the  upper  extremities,  so  that  if  the  patient  is  asked  to  close  his  eyes 
and  feed  himself  the  fork  or  spoon  misses  his  mouth  through  lack  of 
co-ordination,  although  loss  of  power  may  not  be  present. 

Sometimes  in  locomotor  ataxia  as  the  disease  becomes  advanced 
paroxysmal  twitching  of  the  fingers  may  come  on,  or  involuntary 
movements  of  the  fingers  occur  in  association  with  voluntary  move- 
ments elsewhere. 

In  locomotor  and  Friedreich's  ataxia  also  the  movements  of  the 
hand  are  oflen  lacking  in  co-ordination.  The  hand  may  be  advanced 
past  the  object  which  the  patient  desires  to  grasp  or  else  falls  short  of 
it.  On  endeavoring  to  pick  up  an  object  the  fingers  are  spread  over 
it  like  a  widespread  claw.  Generally  these  ataxic  symptoms  will  be 
more  marked  in  the  other  parts  of  the  body  and  be  bilateral,  but 
Ormerod  has  reported  an  instance  in  which  only  one  hand  (the  left) 
was  involved.  This  faulty  movement  of  the  hand  may,  however, 
be  due  to  the  fact  that  the  ocular  muscles  are  affected,  and  the  "  erro- 
neous projection  "  due  to  this  cause  leads  the  patient  to  pass  beyond 
the  object  reached  for. 
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When  fibrillary  twitchings  of  the  muscles  are  present  and  tapping 
the  muscles  produces  idiopathic  muscular  contraction  progressive 
muscular  atrophy  may  be  present. 


Fig.  24. 


Examples  of  the  position  of  the  fingers  In  the  movemcDts  of  athetosis.    (StrOmpell.) 

Sometimes,  as  the  result  of  infantile  cerebral  paralysis  or  from 
lesions  developing  in  later  life,  the  muscles  of  the  hand  are  affected 
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by  a  slow,  constant  movement,  so  that  the  fiugers  assume  curious 
constrained  and  unusual  postures,  being  moved  into  extreme  or 
forced  extension,  flexion  or  pronation,  or  supination.  (Fig.  2-1.) 
This  condition  is  called  athetosis,  and  is  separable  from  chorea  in 
that  the  movements  are  slower  and  limited  to  the  fingers  and  wrists, 
the  arm  escaping. 

In  this  connection  mention  should  be  made  of  '*  mirror-writing," 
a  curious  condition  in  which  the  patient  writes  from  right  to  left  in- 
stead of  left  to  right.  It  occurs  in  some  cases  of  mental  feebleness, 
hereditary  or  acquired,  and  rarely  in  hysteria.     ^^  Mirror- writing" 

Fig.  25. 


:sa£r^/-^ 
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may  also  be  present  in  cases  of  cerebral  paralysis.  The  above  ex- 
ample of  this,  taken  from  the  case  reported  by  Clapham,  illustrates 
the  character  of  the  handwriting.     The  patient,  a  girl  of  twenty- 
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four  years,  could  write  all  three  ways,  but  mirror-writing  was  easiest 
to  her.     (Fig.  25.) 

Very  rarely  athetoid  movements  of  the  fingers  occur  in  advanced 
spinal  tabes,  probably  as  the  result  of  a  related  lesion,  and  not  from 
tabes  itself. 

Breichial  Monoplegria.  Absolute  loss  of  power  in  the  band  and 
arm  without  the  necessary  development  of  subsequent  deformity  re- 
sults from  cerebral  and  peripheral  lesions,  as  a  rule,  being  rarely 
spinal  in  origin,  and  is  called  brachial  monoplegia.  The  causes  of 
this  loss  of  power  when  its  cause  is  cerebral  may  be  various.  Thus, 
the  lesion  may  be  cortical  or  subcortical ;  that  is,  in  the  surface  of 
the  brain  or  in  the  internal  capsule,  or  between  the  cortex  and  the 
capsule  in  the  corona  radiata.  As  a  rule,  however,  monoplegia  is 
cortical  in  origin,  for  below  the  cortex  the  motor  fibres  run  so  closely 
together  that  only  a  very  small  lesion  can  involve  one  without  in- 
volving all,  and  so  producing  a  hemiplegia.  These  cortical  lesions 
when  they  do  occur  are  generally,  but  not  always,  associated  with 
convulsive  seizure  in  the  paralyzed  limb,  and  Seguin  has  called  this 
convulsion  the  '^  signal-symptom  "  indicating  a  cortical  lesion.  Bra- 
chial monoplegia  not  due  to  hysteria  or  neuritis,  preceded  and  accom- 
panied by  a  convulsion  and  loss  of  consciousness,  and  lacking  in  signs 
of  involvement  of  lower  nervous  centres,  is,  therefore,  cortical,  and  is 
generally  due  to  the  formation  of  a  clot  in  the  hand  and  arm  centre 
resulting  from  injury  or  from  the  ordinary  vascular  causes  of  apo- 
plexy. In  other  cases  it  is  due  to  cerebral  embolism  or  thrombosis, 
or  to  the  growth  of  some  neoplasm,  specific  or  otherwise,  or  to  a 
localized  meningitis. 

The  probability  of  the  lesion  being  an  embolism  or  thrombosis  is 
decreased  by  the  recollection  of  the  fact  that  the  cortex  is  so  well 
supplied  by  vessels  from  the  pia  mater  that  paralysis  of  a  centre 
from  lack  of  blood-supply  from  such  a  cause  is  rare,  unless  the 
lesion  is  subcortical,  or,  in  other  words,  not  deep  enough  to  involve 
fibres  from  other  centres  as  they  approach  each  other,  and  yet  suffi- 
ciently deep  to  prevent  the  nutrient  blood-supply  from  the  pia  mater 
as  just  mentioned.  Aside  from  the  discovery  of  a  condition  of  the 
internal  organs,  such  as  tardiac  valvular  disease  or  sepsis,  which  might 
cause  embolism,  the  diagnosis  between  paralysis  from  hemorrhage  and 
embolism  is  practically  impossible,  and  this  is  also  true  of  the  paralysis 
due  to  thrombosis,  except  that  in  cases  of  thrombosis  we  often  find 
the  presence  of  general  endarteritis,  and  the  paralysis  of  thrombosis 
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may  be  slow  and  gradual  in  its  onset.   If  the  paralysis  rapidly  spreads^ 
the  lesion  is  probably  due  to  a  hemorrhage. 

The  history  of  there  having  been  some  sudden  cause  for  an  in- 
crease in  arterial  tension,  as  by  muscular  eifort,  and  the  presence  of 
atheromatous  vessels  aid  us  in  deciding  as  to  the  probability  of  the 
lesion  being  due  to  a  hemorrhage,  and  the  history  of  the  sudden 
onset,  coupled  with  the  symptoms  named,  makes  the  diagnosis  clear 
in  a  certain  proportion  of  cases. 

Neoplasms  or  tumors  of  the  brain  producing  monoplegia  are 
gradual  in  their  development,  accompanied  generally  by  headache, 
by  changes  in  the  optic  disks,  and  sometimes  by  mental  disturbances 
or  pressure-symptoms.  A  specific  historj'  pointing  to  the  formation 
of  a  syphilitic  tumor  is  of  value  in  the  diagnosis.  (See  chapter  on 
Headache.) 

If  brachial  monoplegia  results  from  a  lesion  in  the  internal  capsule, 
the  lesion  must  be  verj'  limited,  or,  in  other  words,  only  large  enough 
to  cut  off  the  hand  and  arm  fibres.  Tumors  and  lesions  from  trauma- 
tisms in  this  area  are  very  rare,  and  hemorrhages,  which  frequently 
cause  paralysis  by  affecting  this  area,  are  generally  profuse  enough  to 
cause  hemiplegia — that  is,  injury  of  the  motor  fibres  supplying  the 
leg  muscles  as  well.  Sometimes,  however,  sudden  inflammatory  pro- 
cesses are  set  up  in  the  tissues  surrounding  a  tumor  which  may 
precipitate  sudden  paralysis. 

Although  the  onset  of  a  monoplegia  due  to  cortical,  subcortical, 
or  capsular  causes  is  sudden,  the  reactions  of  degeneration  do  not 
come  on  for  a  long  period  of  time  in  such  cases,  because  the  muscles 
in  the  paralyzed  area  are  still  connected  with  the  trophic  centres  in 
the  cord,  and  this  affords  us  a  valuable  point  in  differential  diagnosis. 

Sometimes  a  suddenly  developed  monoplegia  affecting  the  arm 
comes  on  as  a  manifestation  of  hysteria,  and  follows  the  type  of  true 
cerebral  hemorrhage  so  closely  as  almost  to  defy  diagnosis.  This 
condition  may  be  accompanied  by  hysterical  oedema,  the  hand  be- 
coming puffy  and  swollen.  The  presence  of  a  neurotic  tempera- 
ment and  other  hysterical  signs,  coupled  with  the  prompt  develop- 
ment of  contractures  and  the  fact  that  the  muscles  do  not  rapidly 
waste,  point  to  the  cause  of  the  loss  of  power  in  some  cases,  and 
this  is  emphasized  if  the  presence  of  hysterical  anaesthesia  of  the 
skin  can  be  discovered.  Further,  if  the  hand  is  affected,  Patrick 
asserts  that  in  making  an  attempt  to  grasp  an  object  the  thumb  and 
forefinger  are  chiefly  usdi;  but  if  the  object  is  placed  suddenly  in  the 
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ulnar  part  of  the  hand^  the  remaining  fingers  can  grasp  it  easily. 
(See  chapter  on  the  Skin.) 

In  all  cases  of  brachial  monoplegia  due  to  peripheral  lesions  we 
find  that  atrophy  of  the  muscles  comes  on  very  rapidly  from  cutting 
ofi^  of  the  muscles  from  their  trophic  centres  in  the  spinal  cord. 

Brachial  monoplegia  is  nearly  always  the  result  of  injury  to  the 
brachial  plexus  or  to  some  of  its  important  branches.  The  symptoms 
consist  in  heaviness  or  numbness  of  the  arm  with  more  or  less  loss 
of  power.  The  motions  of  the  arm  which  are  particularly  affected 
are  usually  abduction  and  elevation,  which  movements  depend  upon 
the  circumflex  nerve.  If  the  power  of  extending  the  arm  is  lost, 
the  loss  depends  upon  paralysis  of  the  musculo-spiral,  which  sup- 
plies the  triceps;  whereas  if  the  power  to  flex  the  forearm  is  lost, 
there  is  paralysis  of  the  musculo-cutaneous,  which  is  the  supply 
of  the  brachialis  anticus  and  biceps.  If  the  supinator  longus  is 
involved,  the  musculo-spiral  is  also  affected. 

When  brachial  monoplegia  depends  for  its  existence  upon  primary 
brachial  neuritis  there  is  pain  in  the  wrist  and  hand  at  first,  or  on 
the  scapula  and  in  the  axilla,  thence  radiating  down  the  arm.  This 
pain  is  constant  and  dull,  and  now  and  then  excruciating,  and  is 
made  worse  by  movement,  even  when  the  loss  of  power  is  compar- 
atively slight.  Sometimes,  on  the  other  hand,  when  the  neuritis  is 
septic  in  origin,  it  may  start  in  the  ulnar  nerve  and  gradually  extend 
up  to  the  plexus.  In  still  other  cases  brachial  monoplegia  may  de- 
pend upon  fracture  or  dislocation  of  the  head  of  the  humerus,  and 
in  such  a  case  the  paralytic  symptoms  are  apt  to  be  very  well  devel- 
oped. The  musculo-spiral  nerve  is  often  paralyzed  by  fracture  of 
the  humerus,  and  this  results  in  paralysis  of  the  muscles  of  the 
back  of  the  arm  and  forearm  and  back  of  the  hand,  and  of  the  skin 
covering  those  parts.  Sometimes  in  locomotor  ataxia  the  peripheral 
nerves  seem  quite  as  much  involved  as  the  spinal  cord,  and  symp- 
toms precisely  like  the  paralysis  of  a  toxic  neuritis  develop.  Thus, 
Striimpell  has  reporte<l  cases  of  musculo-spiral  paralysis  from  this 
cause,  and  Remak  and  Hirt  record  ceases  in  which  the  median  nerve 
has  been  affected,  so  that  not  only  loss  of  power  but  wasting  of  the 
muscles  has  resulted.  This  is  particularly  the  case  if  the  muscles  are 
much  used  in  the  daily  pursuits.  The  ulnar  nerve  may  also  be 
affected.  Such  cases  are  separated  from  pseudo-tabes  by  the  pupil- 
lary reflexes  and  other  pathognomonic  ataxic  symptoms.  (See 
chapter  on  the  Feet  and  Legs  and  that  on  the  Eye.)     There  are 
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Still  two  comparatively  rare  forms  of  brachial  monoplegia  of  the 
plexus  type,  namely,  that  due  to  pressure  of  growths  in  the  neck, 
or  axilla,  and  brachial  paralysis  of  the  upper  arm  type,  sometimes 
called  Erb's  paralysis.  This  latter  form  occurs  from  paralysis  of 
the  fifth  and  sixth  cervical  nerves  or  their  roots.  In  adults  this 
commonly  results  from  blows  or  heavy  weights  striking  on  the 
shoulder,  and  in  infants  from  pulling  on  the  neck  in  difficult  labor. 
As  already  said,  it  is  an  upper  arm  palsy  and  is  due  to  the  loss  of 
nerve-supply  to  the  deltoid,  biceps,  brachialis  auticus,  and  supinator 
longus  and  brevis,  and  the  supra-  and  infra-spinatus  muscles.  The 
adult  form  is  often  associated  with  anaesthesia  aud  is  persistent.  In 
infants  it  is  often  temporary  and  sensory  symptoms  are  commonly 
absent. 

When  the  lower  arm  is  paralyzed  as  the  result  of  trouble  in  the 
brachial  plexus  the  lesion  is  in  the  nerves  arising  from  the  seventh 
and  eighth  cervical  and  first  dorsal  roots,  and  the  muscles  affected 
are  the  triceps,  the  flexors  of  the  wrist  and  fingers,  the  pronators  of  the 
band,  the  extensors  of  the  fingers,  aud  the  muscles  of  the  hand.  The 
arm  can  still  be  raised  by  the  deltoid  and  the  forearm  flexed  on  the  arm. 

When  there  is  wasting  with  paralysis  of  the  thenar,  hypothenar, 
aud  interossei  muscles,  not  due  to  progressive  muscular  atrophy, 
with  anaesthesia  in  the  arm  and  forearm  in  the  ])art  supplied  by  the 
ulnar  nerve,  and  in  addition  myosis  on  the  side  of  the  lesion,  with 
sluggish  pupil,  retraction  of  the  eyeball,  and  ])artial  closure  of  the 
lids,  there  is  probably  a  lesion  of  the  first  dorsal  root  of  the  brachial 
plexus  and  the  communicating  branch  of  the  second  dorsal.  The 
cause  may  be  neuritis  or  pressure  by  a  tumor.  This  form  is  some- 
times called  ^^  Klumpke's  paralysis." 

Widespread  muscular  atrophy  of  the  arm  sometimes  takes  place 
in  locomotor  ataxia  as  a  result  of  a  coincident  ueuritis. 

The  presence  of  bilateral  brachial  monoplegia  should  always  make 
the  physician  suspicious  of  lead-poisoning  or  crutch-paralysis. 

(For  a  description  of  the  areas  involved  in  the  spinal  cord,  which 
cause  loss  of  power  in  the  arms  and  legs,  see  chapter  on  Feet  and 
Legs,  part  on  Paraplegia,  and  tables  of  localization  in  that  chapter, 
also  plates  in  chapter  on  Skin.) 

Apparent  brachial  monoplegia,  in  reality  a  syphilitic  pseudo-palsy, 
has  been  described  particularly  by  Parrot.  A  child  apparently  |>er- 
fectly  well,  and  but  a  few  weeks  old,  suddenly  loses  the  power  of  its 
arm,  so  that  the  member  hangs  like  a  flail.     No  wasting  takes  place. 
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no  degenerative  reactions  occur,  there  may  be  some  pain,  and  crepi- 
tation on  moving  the  arm.  The  cause  of  these  symptoms  lies  in  the 
fact  that  there  has  been  a  separation  of  the  epiphyses  from  the  shafts 
of  the  bones  with  consequent  helplessness.  Sometimes  general  par- 
alysis of  the  extremities  arises  from  the  extension  of  the  disease  to 
other  limbs.     The  prognosis  as  to  life  is  bad. 

It  yet  remains  for  us  to  discuss  the  paralysis  of  several  important 
groups  of  the  muscles  of  the  arm.  If  the  forearm  cannot  be  flexed, 
there  is  loss  of  power  in  the  biceps  and  brachialis  anticus,  and  to 
some  extent  in  the  supinator  longus;  and  as  the  first  two  muscles  are 
supplied  by  the  musculo-cutaneous  and  the  third  by  the  musculo- 
spiral,  such  a  failure  in  flexion  shows  paralysis  of  these  fibres. 

Paralysis  of  the  extensors  of  the  forearm,  wrist,  and  hand,  and  of 
extension  of  the  elbow  with  wrist-drop  in  consequence,  and  flexion 
of  the  tips  of  the  fingers  is  due  to  disease  affecting  the  musculo- 
spiral  nerve,  but  the  fingers  can  still  be  partly  extended  through  the 
action  of  the  interossei  and  lumbricales,  provided  the  tips  are  flexed. 
The  back  of  the  hand  and  wrist  become  unduly  prominent  after  a 
short  time  because  of  the  forced  flexion  of  the  hand  and  rapid  wast- 
ing of  the  extensors.  In  most  cases  the  supinator  longus,  which 
supinates  the  forearm  after  it  is  pronated,  is  paralyzed.  When  the 
ability  to  pronate  the  forearm  is  greatly  impaired,  and  the  thumb  is 
extended  and  abducted,  so  that  it  cannot  be  brought  in  contact  with 
the  tips  of  the  fingers,  the  trouble  is  probably  paralysis  of  the 
median  nerve,  and  this  is  confirmed  if  all  the  phalanges  are  paral- 
yzed except  the  first. 

If  the  arm  cannot  be  moved  outward,  away  from  the  body,  there 
is  paralysis  of  the  deltoid  supplied  by  the  circumflex  nerve.  In  this 
connection  attention  should  be  called  to  the  loss  of  power  with  wasting 
of  the  muscles  seen  after  direct  blows  on  the  muscle  or  after  injuries 
to  the  joint,  sometimes  called  ^'  joint-palsies." 

Brachial  Paraesthesia.  Disturbances  of  sensation  in  the  hand  and 
arm  consist  in  anaesthesia,  analgesia  and  numboess,  tingling,  and  pain. 
The  area  of  these  sensations  depends  upon  the  nerve-trunks  involved, 
and  to  some  extent  upon  the  degree  of  involvement.  Thus,  if  the 
function  of  the  nerve  is  merely  impaired,  the  sensation  may  be  that 
of  tingling  or  pain;  if  still  further  impaired,  the  sensation  may  be 
that  of  numbness;  and  if  the  sensory  fibres  be  totally  destroyed  or 
paralyzed,  absolute  anaesthesia  and  analgesia  may  be  present  (see 
chapter  on  Skin  Anaesthesia). 


CHAPTER    III. 

THE  FEET  AND  LEGS. 

The  general  appearance  of  the  feet  and  legs  when  clothed — The  gait — Spastic  para- 
ple^a — Paraplegia  without  spastic  contraction — Crural  monoplegia — Deformities 
of  the  feet — The  joints — Alterations  in  the  nutrition  of  the  feet  and  legs  aside 
from  a  change  in  the  muscles. 

As  the  physician  sees  a  patient  approaching  him^  he  can  often 
gain  information  as  to  the  ailment  from  which  the  man  is  suffering 
by  noticing  his  gait  and  the  appearance  of  the  legs  and  feet;  for^  while 
the  gait  varies  greatly  in  normal  individuals,  in  some  diseases  it  is 
so  typical  that  he  who  runs  may  read  the  diagnosis.  A  glance  at 
the  feet  revealing  one  foot  more  loosely  covered  than  the  other,  or  a 
slit  in  the  shoe,  or  a  very  loose  lacing,  will  point  to  the  presence  of 
some  inflammatory  or  dropsical  swelling,  which  forces  the  patient  to 
give  it  room;  and  if  the  legs  of  a  man  of  ordinary  build  look 
swollen  and  fill  the  trowsers  tightly,  while  a  glance  at  his  face  reveals 
that  it  is  puffy,  rather  than  one  which  is  obese,  dropsy,  still  more 
widespread,  is  probably  the  cause. 

Quit.  Aside  from  local  injuries  causing  a  lame  gait,  which  will 
be  found  discussed  in  a  book  on  surgical  diagnosis  by  the  writer's 
friend.  Dr.  Martin,  we  find  that  gout,  rheumatism,  and  sciatica  are 
the  common  causes  of  a  limping  gait,  arising  from  trouble  in  one 
leg,  and  that  in  such  cases  there  is  a  pained  expression  of  the  face  at 
each  movement,  which  shows  the  sulferiug  that  walking  causes.  The 
gait  of  such  a  patient  is  slow  and  cautious,  and  he  is  apt  to  rest 
every  few  steps,  bearing  his  weight  at  such  times  chiefly  on  the 
well  leg  or,  by  means  of  his  hands,  upon  chairs  or  tables  that  may 
be  near.  Aside  from  the  alterations  of  gait  produced  by  these 
causfcs,  we  see  very  typical  gaits  produced  by  locomotor  ataxia, 
pseudo-locomotor  ataxia  (peripheral  neuritis)  due  to  alcoholic  or 
lead-poisoning,  syphilis,  or  peripheral  neuritis  arising  from  other 
causes,  Friedreich's  ataxia,  general  paresis,  chronic  myelitis,  lateral 
sclerosis,  acute  poliomyelitis,  pseudo-muscular  hypertrophy,  cerebral 
infantile  palsy,  multiple  sclerosis,  })aralysis  agitans,  cerebellar  disease, 
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Clonic  and  liysterical  hemipl^ia,  and  osleomiilacia,  and  tlte  gaits 
caused  by  rickets  or  other  bony  defects. 

In  locomotor  ataxia  the  gait  is  unsteady  and  waveniigly  uncertain, 
resembling  that  of  a  blindfolded  jierson  who  is  told  that  be  is  ap- 
proaching some  inequality  in  the  floor.  The  patient  continually 
seems  to  be  feeling  for  the  ground  with  his  feet,  and  carefully  picks 
his  way  along  a  perfectly  smooth  surface  in  a  labored  fashion,  using 
a  cane  to  help  him  both  in  the  way  of  support  and  of  feeling  the 
ground.  If  he  looks  up  from  the  ground  while  walking,  he  sways 
suddenly  and  may  fall,  and  if  prevented  from  returning  his  eyes  to 
the  pavement  almost  surely  falls  if  uo  aid  is  given  him.     (Fig.  26.) 


illflOrvni  pulnu  ol  \ 

The  gait  of  pseudo-tabes  is  sometimes  identical  with  that  just 
described,  is  usually  associated  with  a  history  of  alcoholic  excess, 
and  is  due  to  multiple  neuritis.  In  a  majority  of  the  cases,  however, 
it  is  distinctive,  and  has  been  called  the  "atcpjiage"  gait.  The  foot  is 
thrown  forward  and  the  toe  is  ruiseil  so  Ihat  the  heel  first  strikes  the 
ground  in  much  the  manner  adopted  when  one  attempts  to  step  over 
some  obstacle.  Sometimes  this  gait  is  found  in  cases  of  arsenical  neu- 
ritis and  that  due  to  lead,  but  in  alcoholic  tabes  there  are  generally 
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mental  symptoms  associated  with  this  gait,  while  in  lead-poisoning 
the  pathognomonic  signs  of  this  condition,  such  as  the  blue  line  on 
the  gums  and  wrist-drop,  when  combined  with  the  history,  clear 
up  the  diagnosis.  It  must  not  be  forgotten,  however,  that  the 
diiferential  diagnosis  of  tabes  from  pseudo-tabes  is  sometimes  very 
difficult,  and  as  Dana  has  well  said  :  '^Wiien  D6j^rine  described  as 
locomotor  ataxia  a  case  which  now  appears  to  have  been  one  of  alco- 
holic peripheral  neurotabes,  when  Buzzard  has  diagnosticated  as  true 
spinal  tabes  a  case  of  post-diphtheritic  ataxia,  when  Seligmueiler 
mistakes  a  case  of  wall-paper-poisoning  for  one  of  true  spinal  tabes, 
we  may  easily  suppose  that  errors  have  been  made  by  many  others." 

The  important  symptoms  which  point  to  true  locomotor  ataxia  are 
the  swaying  of  the  body  when  the  eyes  are  closed  (Romberg's  symp- 
tom), the  loss  of  knee-jerk  (Westphal's  sign),  the  history  of  gastric, 
laryngeal,  or  vesical  crises,  the  presence  of  numbness  in  the  feet,  the 
alow  onset  of  the  disease,  and  the  absence  of  any  history  of  exposure 
to  the  causes  of  neuritis  just  named.  If  all  these  signs  are  present, 
and  are  combined  with  that  most  important  symptom,  the  Argyll- 
Robertson  pupil,  the  diagnosis  is  practically  certain. 

The  following  table  from  Peterson's  article  in  Dercum's  Nervous 
Diseases  shows  very  clearly  and  comparatively  the  symptoms  of  the 
first,  second,  and  third  stages  of  true  locomotor  ataxia. 


InltiAl  Period.  Second  Stage.  Final  Stage. 


Ino(M>rdiiiation,  but  no  change  Greater  inco-ordination,  and  Cannot  walk  because  of  ataxia. 
of  gait.                                        marked  ataxic  gait. 

Numbnea  of  the  feet.  More  marked  anscsthesias.  Extensive  anaesthesia. 

Sboottng-paina  in  the  legs.  Pains  worse.  F*ainslcss. 

Diminiabed  or  lost  knee-Jerks,  Lost  knee  Jerks.  Lost  knee-jerks 
one  or  both. 

Slnggisb  or  lost  papillary  reflex  Lost  pupillary  reflex  to  light  Lost  reflex  to  light,  myoeis. 

to  Tight.                                      and  myosis.  Iiaralj'sis  of  accommodation. 


Weakness  of  sexual  function. 

Transient  diplopia ;  transient 
ptosis. 

Sluggish  micturition. 


I 


Impotence.  Impotence. 

Ocular  palsies  rare,  or  marked  Ophthalmoplegia, 
ophthalmopl^ia. 

Increased  vesical  weakness.  Catheterization  needed. 


Optic  atrophy.  :  Optic  atrophy  rarely  develops.    Blindness. 


Trophic  changes  in  the  Joints. 
Hemiatrophy  of  tongue. 


Trophic  changes  not  so  com-  More  marked  if  they  began  In 
mon.  early  stage. 

Deafness.  Increased. 

laryngeal  and  visceral  crises.  Not  so  common. 

Girdle  sensation.  Unnoticcxl. 
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Id  neuritie  causing  pseudo-tabes  we  have  a  hietory  of  rapid  onset 
of  the  symptomB,  paralysis  and  wasting  of  the  muscles,  and  on 
absence  of  vesical  symptoms  and  the  ArgyU-Robertaon  pupiU. 

Keflex  action  is  decreased  and  the  gaitalteied  in  locomotor  ataxia, 
because,  though  the  motor  tracts  are  opeo,  the  sensory  tracts  in  the 
nerves,  the  posterior  nerve-roots,  and  the  posterior  columns  of  the 
cord  are  diseased.  For  these  reasons  the  reflex  arc  is  destroyed  and 
the  co-ordination  of  the  muscles  lost.  The  patient  cannot  tell  how 
to  use  bis  muscles  uulesa  he  can  see  them  and  co-ordinate  them 
by  the  aid  of  the  eye.  The  sensations  of  formication  or  numbnesa 
are  also  due  to  these  sensory  lesions,  (Fig.  27.)  (For  description 
of  motor  and  sensory  tracts  of  the  spinal  cord,  see  early  part  of 
chapter  on  Hemipl^ia,  end  chapter  on  the  Skin.) 


cm  show  lug  Ilio  ftiefts  of  Ihe  (vnl  InTnlved  In  locomotor  at 
tbe  column  iifGoll.  Ibe  Inner,  and  tbatof  Bardacb,  tlieoutei 
Icslona  or  lucomolor  alaxt&  are  Tnuiid  in  the  per[|)benl  nem 


Sometimes  not  only  the  gait,  but  the  eutire  set  of  the  ordinary 
symptoms  of  locomotor  ataxia  are  apod  by  hysteria  so  closely  that 
a  diagnosis  may  l)e  almost  inipossihh-,  but  the  Argyll-Robertson 
pupil,  the  lost  liooc-jerks,  and  the  optic  atrophy  will  not  be  present 
if  hysteria  Ijc  the  cause  of  the  symptoius.  On  the  other  hand, 
Romberg's  symptom  may  be  marked  to  an  extraoniinary  d^ree. 
The  patient  who  is  liysterical,  in  fulling  nearly  always  falls  the  same 
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way,  keeping  her  frame  stiff  like  a  board.     (See  chapter  on  Eye  for 
differeotial  ocular  symptoms.) 

In  Friedreich's  ataxia  the  gait  is  peculiar.  The  l^s  are  widely 
separated  and  moved  in  an  uncertain,  hesitating  manner,  and  if  the 
feet  are  placed  close  together  and  the  patient  told  to  stand  still  sway- 
ing at  once  develops.  If  the  eyes  be  closed,  the  swaying  may  greatly 
increase,  and  the  movements  of  the  arms  are  inco-ordinated.  These 
eymptoma,  which  to  a  certain  extent  simulate  true  locomotor  ataxia, 
are  associated,  as  a  rule,  with  others  which  separate  the  two  affec- 
tions, for  in  this  disease  the  symptoms  often  come  on  in  very  early 
life,  there  is  sometimes  nystagmuB,  usually  a  history  of  heredity, 
there  is  a  slow  and  jerky  articulation,  scoliosis,  talipes  equino-varus, 
but  there  is  no  Argyll-Robertson  pupil.     (Fig.  28.) 


Friedreich's  ataxia  must  be  separated  from  another  rare  diriease 
in  which  the  gait  is  ataxic  and  the  disease  hereditary,  namely^ 
hereditary  cerebellar  ataxia,  in  which  we  have  the  ibllowiug  symp- 
toms not  seen  in  Friedreich's  disease,  namely,  normal  or  exa^erated 
knee-jerks,  At^yll-Robertson  pupils,  and  a  beginning  of  the  malady 
after  twenty  years  of  age.  The  following  table  compiled  by  Collins, 
of  New  York,  gives  the  differential  points  between  these  diseases : 
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Hkbkditabt  Spinal  Ataxia.  Uxbkditart  Cbrkbbllab  Ataxia. 

F)riedreieh*8  diteate. 

1.  Gradual  impairment  of  coK)rdiDAtion, '.  1.  Gait :  Uncertain,  reeling ;  gait  of  one  in- 
first  in  legs,  afterward  in  arms.  Later  in  the  ',  ebriated.  Patient  frequently  walks  with  body 
disease  the  patient  may  reel  as  if  under  the  bent  forward  and  head  thrown  backward,  and 
influence  of  alcohol.  A  quick  backward  and  j  the  feet  wide  apart.  Does  not  haye  to  watch 
forward  balancing  movement.  the  feet. 


2.  Station :  Closure  of  eyes,  as  a  rule,  in. 
creases  the  unsteadiness ;  this  may  be  absent 

3.  Titubation  of  upper  extremiUes  very  un- 


2.  Station:  Rombeig  symptoms  absent 


S.  Titubation  and  inoo-ordination  and  loss 


common.     Irregularity  in  voluntary  move- 1  of  dexterity  in  the  upper  extremities.   Chorei- 
ments  of  arms  and  fingers.  ;  form  movements  exaggerated  on  voluntary 

I  effort;  "intentional." 

4.  Frequently  Jerky,  irregular  movements  of  4.  Not  infrequently  oscillations  or  Jerky 
head  and  neck.  Sometimes  like  an  Irregular  i  movements  of  the  head,  leas  often  of  the 
tremor.  trunk. 

5.  Mimetic  muscles  do  not  show  ordinArily  5.  Exaggerated  contraction  of  the  mimetic 
overcontractlon.  '  muscles  on  speaking. 

6.  Ataxia  is  not  so  great  when  the  patient  is  6  Ataxia  is  very  much  less,  or  disappears 
lying.  ;  when  the  patient  is  lying  down,  but  the  inoo-' 

ordination  persists. 

7.  A0Bction  of  speech  may  be  absent;  when  I  7.  Speech:  Hesitating,  abrupt,  explosive, 
it  does  occur  is  a  late  symptom,  and  consists  of  ■  ataxic,  defective. 

an  eliding  of  syllables  and   an  occasional : 
hesitation.  , 

K.  Nystagmus  Is  a  very  common  symptom,  ;  8.  Eyes :  Twitching  of  the  eyeballs  very 
but  it  may  be  lacking.  ;  common,  but  not  nystagmus.    Optic  atrophy, 

progressive  choroiditis,  paralysis  or  paresis  of 
I  the  external  recti  sometimes. 

9.  Myotatic  irritability  Is  lost.  Knee-jerks  '  9.  Myotatic  irritability  increased ;  reflexes 
may  be  present  in  the  beginning  of  the  disease,  exaggerated,  such  as  knee-jerks ;  often  ankl&> 
but  they  soon  disappear.      Ankle-clonus  is   clonuH. 

never  present. 

10.  Mentally,  normal.  Very  rarely  any  de-  10.  Mental  shortcomings  varying  from  slight 
feet  psychical  disturbances  up  to  a  considerable 

degree  of  dementia. 

11.  Deformities  of  the  extremities  such  as  11.  Deformities  of  the  extremities  and  spine, 
pied  hot  and  spinal  curvature,  very  common,    such  as  pied  bot  or  scoliosis,  do  not  occur  or 

are  most  rare. 

The  feebleness  of  the  limbs,  the  reflex  iridoplegia  (Argyll-Robert- 
80D  pupil),  aad  the  ataxic  gait  sometimes  seen  as  the  chief  manifes- 
tations  of  general  paresis  may  cause  an  error  in  diagnosis  in  favor 
of  locomotor  ataxia,  but  careful  examination  will  reveal  mental 
feebleness  in  the  paretic  case  or  at  least  evidences  of  delusions,  and 
if  the  disease  is  at  all  advanced  there  will  be  a  history  of  the  patient 
having  had  convulsions  or  apoplectiform  attacks.  Sometimes  there 
will  be  found  present  in  paretic  dementia  increased  knee-jerks  and 
many  of  the  symptoms  of  ataxic  paraplegia,  but  the  associated 
mental  failure  and  fine  intention-tremor  of  the  hands  decide  the 
diagnosis  in  favor  of  paretic  dementia. 

In  chronic  myelitis  in  the  early  stages,  while  motion  is  still  pre- 
served the  gait  is  typically  that  of  feebleness,  and  the  legs  respond 
slowly  to  the  cerebral  desires,  being  dragged  along  after  the  patient, 
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wlio  leaDB  forward,  sappor^ng  some  of  his  weight  od  crutches  or 
canes.  If  the  lesions  of  the  disease  involve  the  lateral  pyramidal 
tracts  to  a  considerable  extent,  the  gait  is  somewhat  spastic,  while  if 
the  sensory  fibres  are  much  involved  it  may  be  like  that  uf  ataxia. 
Under  these  circumstances  the  attitude  and  gait  of  a  patient  are  some- 
times a  combination  of  those  of  lateral  spinal  sclerosis  (spastic  para- 
plegia) and  locomotor  ataxia.  In  some  instances  the  spastic  symp- 
'  toms  are  more  marked,  in  others  the  signs  of  locomotor  ataxia  are 
more  prominent.  This  condition  is  called  ataxic  paraplegia,  and  in 
it  we  find  the  exaggerated  knee-jerks  of  lateral  sclerosis  associated 
with  the  swayiog  of  the  body  (Rombei^s  symptom)  of  ataxia. 
Ankle-clonus  is  also  present.  The  crises  of  locomotor  ataxia  do  not 
occur,  and  the  Argyll-Robertson  pupil  is  usually  not  present  (Fig. 
29.) 


<'ut  iboirtiiB  uau  of  wpitiMl  con]  InTolT«dla  klailc  panplegia,  whlcbla  pimcUOkllf  >  com- 
blnthm  of  locomoloT  auuila  *nd  lateral  •clenMti.  1.  Lateral  or  cnaaed  pjiamidal  Uaeti. 
9.  PDCtailotcolamiuof  Ool]  and  Buidacb.    8,  Direct  pfimmldel  trmclsoTTaTck'BOiiliuiuu. 

lu  lateral  sclerosis  the  gait  is  typically  spastic,  the  1^  being  rigid 
from  the  hip-joint  down,  and  the  toe  being  draped  in  a  semicircle 
from  behind  forward. 

When  the  gait  of  a  young  child  is  Btumbliug,  or  the  leg  or  l(^ 
are  dra^ied  after  it,  or  the  ankles  bend  so  that  locomotion  is  impos- 
sible, the  probable  diagnows  is  that  the  cause  is  acute  poliomyelitis 
(see  Paralysis  of  L^). 

In  pseudo-muscular  hypertrophy  there  is  a  peculiar  waddling  gait, 
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a  tendency  to  stumble,  the  body  is  iiaually  bent  backward,  and  there 
18  difficulty  in  getting  up  from  the  floor  and  on  going  up  and  down 
stairs.     The  patient  in  uli  liis  movements  showa  a  marked  loss  of 
power  in  the  legs  with  a  great  ap- 
parent increase  in  the  size  of  the 
muscles  in  the  legs.     (Fig.  30.) 

The  gait  of  pseudo-muaciilar  hy- 
|>ertrophy  is  sometimes  closely  re- 
produced in  children  sufiering  fmm 
severe  rickets,  and  the  other  fea- 
tures of  the  case  which  may  mis- 
lead the  physician  are  that  the  chilil. 
If  fat,  will  have  bulging  legs,  as  if 
the  muscles  were  hvpertrophied,aDd 
lordosis  due  to  spinal  weakness.  In 
the  rickety  case,  however,  the  knee- 
jerk  is  preserved,  aud  in  the  pseudo- 
muscular  hypertrophy  it  is  lost. 

The  gait  of  a  child  sufiering  from 
infantile  cerebral  paralysis  is  quite 
characteristic.  In  the  first  place, 
it  is  f'pastic,  and  the  patient  walks 
on  the  toes  or  in  some  cases  club- 
foot develops.  The  heels  are  everted 
and  the  toes  turned  inward,  the 
knees  being  so  closely  approximated 
that  the  clothes  may  become  worn 
betwi-en  them  from  the  rubbing.  So 
great  is  the  extension  of  the  legs 
that  the  toes  arc  very  apt  to  drag, 
and,  finally,  the  adduction  spasm 
may  be  so  great  that  the  1^  overlap 
each  other  as  walking  is  attempted. 
(Fi!:.31.) 

The  gait  in  multiple  sclerosis  is 

often  markedly  spastic  and  paretic 

„,.c«,  i™:,„.,M,.^,N-,  .,ix.r.n,^„,.     _^j^^j  jg^  Stiff' and  feeble,  and  may 

in  the  early  stages  of  the  disease 
closely  resemble  that  of  spnstic  paraplegia  duo  to  lateral  sclerosis. 
When  the  patient  attempts  to  pick  up'a  small  object  with  his  fingers 
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there  arc  tremor  and  oscillation  of  the  hand.     There  are  also  scan- 
ning speech  and  nystagmus. 

In  ]>aralysis  agttnns  the  [Client's  gait  is  hurried  because,  from  the 
bent-over  position  of  his  body,  his  centre  of  gravity  is  too  far  for- 
WHrd  and  he  runs  to  keep  up  with  it.  This  is  called  festination. 
The  gait  is  also  somewhat  trotting  or  toddling.  (Fig.  -12.)  (See 
chapter  on  Hand  and  Arm,  i?art  on  Tremor.) 


Sputlc  (aumplegk:  ctubmiI- Legged 

f  From  ft  pulieni  vf  Dercuui's 
n  Medical  College  Hoapltal 


I  In  cerebellar  disease  the  gait  may  closely  resemble  lliat  of  a  drunken 
lan,  and  the  patient  has  the  greatest  difficulty  in  keeping  from  sheer- 
ing oft'  to  one  side  as  he  walks,  swaying,  too,  from  side  to  side  (cere- 
bellar titubation).  The  middle  lobe  of  the  cerebellum  is  usually 
acted;  but  Nothnagel  asserts  that,  if  these  symptoms  are  associated 
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with  paralysis  of  the  oculomotor  nerves  and  other  symptoms  of 
braio -tumor,  there  is  a  growth  in  the  corpora  quadrigemina. 

In  hemiplegia  the  gait  is  peculiar  in  the  draggiog  along  of  the 
paralyzed  limh  by  a  i)eciiliar  outward  swing,  which  soon  wears  away 
the  sole  of  the  shoe  ou  tiie  inuer  side  near  the  ball  of  the  fooL  It 
is  sometiiDes  called  a  mowing  gait,  because  the  leg  sweeps  around  in 
a  half-circle.  Very  often  the  ahonlder  opposite  the  paralyzed  side  is 
raised  in  order  to  tilt  the  pelvis  on  the  paralyzed  side,  so  as  to  make 
circumdnctiou  easy.  This  gait  is  to  be  clearly  separated  from  that 
due  to  hysterical  paralysis,  for  in  this  couditiou  the  leg  is  draped 
after  the  body  without  this  outward  awing.  It  is  dragged  along 
like  the  broken  hind  limb  of  one  of  the  lower  animals  or  is  shoved 
forward,  and  the  well  foot  dravrn  after  it,  the  reverse  of  what  hap- 
pens in  organic  paralysis.  The  footsteps  of  the  hysterical  paraplegic 
are,  moreover,  apt  to  be  careful  and  mincing.  Further,  the  loss  of 
|H)Wer  is  usually  left-sided,  and  associated  with  characteristic  hyster- 
ical aniesthesia  (see  chapter  on  Skin),  and  often  with  areas  of  hyper- 
testhesia.  Again,  in  the  gait  of  hysterical  paralysis  the  patient  is 
apt  to  be  excessively  lalwrioua  in  her  progress,  and  will  exhaust  her 
muscles  in  her  strained  movements. 

An  altered  gait  due  to  irr^ularly  distributed  paralysis  of  groups 
of  muscles  Is  nearly  always  hysterical,  and  aooietiraes  the  patient 
who  has  hysterical  loss  of  power  will  suddenly  fall  through  giving 
away  of  her  knees. 

A  condition  of  the  gait  and  station  of  the  patient  varying  from 
normal,  which  occurs  most  commonly  in  hysteria,  consists  in  an  in- 
ability to  co-ordinate  tlie  movements  of  the  musics  of  locomotion 
or  those  used  in  staudiug.  This  is  called  "  astasia-abasia. "  It  is 
in  reality  a  form  of  ataxia  often  developing  only  when  the  patient 
attempts  to  walk.  There  is  no  loss  of  power  in  the  legs,  but  an  in- 
ability to  use  thera  regularly  or  with  power  while  walking,  although 
if  the  patient  be  made  to  lie  down  the  movements  of  the  limbs  as 
made  in  walking  can  be  performed  perfectly.  The  knee-jerks  are 
rarely  lost,  and  in  addition  the  general  symptoms  of  hysteria  can 
nearly  always  be  found.  The  body  often  reels  to  and  fro,  and  occa- 
sionally the  muscles  seem  to  be  somewhat  spastic.  The  symptom 
generally  follows  some  severe  shock,  and  is  most  commonly  seen  in 
young  persons,  usually  female  children. 

In  osteomalacia  there  is  increasing  difficulty  of  walking,  partly 
dae  to  pain  and  jiartly  to  muscular  weakness.     The  gait  is  hobblinj 


■it  is  hobbling, ^^1 
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totteriDg,  and  is  made  ap  of  short  and  evidently  painful  steps,  "  tlie 
pelvis  and  \eg  being  jerked  forward  as  if  in  one  piece."  The 
kyphotic  deformity  of  the  spine,  mnscular  tenderaess,  and' lateral 
compression  of  the  chest  and  pelvis,  with  distortions  of  the  limbs, 
aid  in  making  the  diagnosis. 


AlUion'i  cue  of  oUomklacIa. 


The  gait  of  rickets  is  only  peculiar  when  curvature  of  the  limbs 
or  spine  destroys  the  normal  posture  of  the  body  or  interferes  with 
the  movements  of  the  limbs,  but  it  is  nearly  always  more  or  less 
waddling. 

Closely  associated  with  alterations  in  power  in  the  legs,  producing 
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changes  in  tlie  gait,  we  have  losa  of  power  or  paralysis  affecting  the 
maples  of  the  lower  extremities:  either  on  both  sides,  in  which  case 
we  have  a  conjition  called  paraplegia;  of  one  lower  limb,  a  conditioD 
called  crural  monoplegia;  and  of  groups  of  muscles,  resulting  in 
localized  palsies.  These  paralyses  often  proiiuce  deformities,  as  will 
be  shown  shortly. 

Paraplegia.  Given  a  case  of  paraplegia,  what  may  be  its  cause? 
It  may  arise  from  a  cerebral  lesion,  which  is  very  rare,  except  in 
children,  when  it  is  common,'  and  it  must  depend  upon  a  lesion  on 
both  sides  of  the  cerebral  cortex  or  in  each  capsule;  that  is  to  say, 
there  must  be  present  a  lesion  in  the  I^-centres  on  both  sides  of  the 
cortex  or  in  the  librcs  going  to  the  l^s  through  the  internal  capsules. 
Much  more  commonly  the  lesions  causing  parapl(^ia  are  In  the  spinal 
cord,  very  rarely  tfis  symptom  is  due  to  involvement  of  the  nerve- 
trunks  on  both  sides  after  they  have  left  the  cord,  and  sometimes  it 
is  caused  by  hysteria  and  reflex  irritation. 


S]i»tl?  dlplCEin,  congenllal .  prtnenUng  cl 


Spastic  Pahaplboia.  The  paraplegia  of  cerebral  infantile  par- 
alysis is  spastic,  and  follows  difficult  labors  or  injuries  to  the  child 
before  or  after  birth.  Contractures  nearly  always  ensue,  and  exist 
chiefly  in  the  adductors  of  the  thighs,  m  that  the  attitude  is  very 
characteristic  {Fig.  34.)  Epileptic  convulsions  very  oflen  com- 
plicate these  cases.  Often  these  parapt^ias  are  not  manifested  for 
some  months,  or  even  longer,  after  birth.     In  many  cases  they  are 
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first  noticed  when  the  child  attempts  to  walk.  Cerebral  spastic  para- 
plegia in  infants  also  sometimes  comes  on  in  cases  of  so-called  ar- 
rested development.  Such  cases  present  no  abnormality  for  the  first 
few  months  of  life,  then  cease  to  develop  in  mental  brightness,  fail 
to  recognize  the  nurse  or  mother,  cease  to  play,  gradually  lose  their 
vision,  and  develop  nystagmus.  Death  usuaUy  takes  place  in  one  or 
two  years  at  the  latest.  Convulsions  do  not  occur  in  this  state,  but 
tremors  are  often  present  in  the  arms.  There  is  no  history  in  such 
cases  of  difficult  labor  or  premature  deliver}\  In  both  this  and  the 
infantile  cerebral  form  of  spastic  paraplegia  the  pyramidal  tracts 
are  degenerated.  It  is  important  to  remember  that  cerebral  para- 
plegia is  not  associated  with  the  development  of  the  reactions  of 
degeneration  in  the  paralyzed  part,  and  is  associated  with  comjmrT 
atively  little  wasting,  thereby  differing  from  the  deformities  of  the 
lower  extremities  resulting  from  poliomyelitis  or  acute  infantile  palsy. 

Care  should  be  taken  that  the  spastic  paraplegia  of  rickets  is  not 
mistaken  for  a  birth-palsy. 

A  cerebro-spinal  cause  of  spastic  paraplegia  in  adults  is  multiple 
cerebro-spinal  sclerosis,  in  which  condition  the  loss  of  power  amounts 
to  a  paresis  rather  than  an  absolute  paralysis.  The  presence  of  in- 
tention-tremors, exaggerated  knee-jerks  and  ankle-clonus,  nystagmus, 
and  vertiginous,  epileptiform,  or  apoplectiform  seizures,  with  staccato 
speech,  and  local  areas  of  loss  of  power  elsewhere,  associated  with 
spastic  parapl^ia,  renders  the  diagnosis  easy. 

The  spinal  lesions  giving  rise  to  paraplegia  of  the  lower  extrem- 
ities are  numerous,  and  are  perhaps  best  grouped  in  the  following 
table  of  Bramwell: 


1.  Organic  disease 


•< 


<4 


l< 


l< 


2.  Functional 


Inflammation  of  cord 

Softening  •'      •• 

Hemorrhage 

Tumors 

Meningitis 

Meningeal  hemorrhage 

Injuries 

Tumors 

Caries  of  bone 

Tumors  of  bone 

HystericaL 
Reflex. 

Malarial  and  anaemic. 
.  Dependent  on  idea. 


Medullary. 


/ 


Meningeal. 


Osseous. 


The  natural  sequence  is  to  pass  on  to  a  consideration  of  the  forms 
of  spastic  spinal  parapl^ia,  and  to  take  up  first  of  all  its  manifesta- 
tion in  children.    This  occurs  in  what  is  known  as  hereditary  spastic 
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paralysis,  which  is  to  be  separated  from  iaftntile  cerebral  psralyus  b; 
the  abseaoe  of  a  history  of  iDJuiy  to  the  head  at  birth,  aod  the  abBence 
of  coQVuUioDs  and  defective  mental  development,  all  of  which  appear 
in  the  cerebral  form,  and  this  absence  of  oonvulsiona  and  defective 
mental  power  in  this  form  of  spastic  parapl^a  almost  certainly  sep- 
aretes  it  from  the  cerebral  in&ntile  type  of  paralysis.  It  is  to  be 
separated  from  the  spastic  parapl^pa  of  lateral  scleroeis  by  the  ftct 
that  it  occurs  in  early  life,  and  that  there  is  a  history  of  heredity,  or 
of  several  membera  of  the  iamily  being  afiected  by  the  disease.  There 
are  usually  rigidities  and  contractures,  but  the  bladder  and  rectum 
escape  the  paralysis,  and  there  are  no  trophic  changes.  The  reflexes 
are  increased.     This  disease  is  rare. 


Cat  ^lowlagahadeil 


tDTolred  In  l*U>ml  Kleroilj,  Tit.,  tha  ei 


In  transverse  myelitis  there  is  often  in  the  later  stages  of  the 
maludy  spastic  ]mniplegia  03  a  result  of  the  irritability  of  the  spinal 
centres  below  the  scat  of  the  lesion,  and  this  may  cause  a  spastie 
gait  In  distinction  from  lateral  sclerosis,  we  find  in  myelitis  that 
there  are  a  girdle  jrain,  involvement  of  the  bladder  and  rectum,  and 
sensory  paralysis. 

In  the  adult,  when  there  is  loss  of  power  in  the  lower  limbs  with 
spastic  contraction  of  the  muscles  when  the  patient  attempts  to  move 
them,  so  that  they  become  ri^d,  or  if  before  the  stage  of  rigidity 
develops  the  gait  is  spastic  and  stiff  and  the  reflexes  are  greatly  ex- 
aggerated, the  disease  is  generally  lateral  spinal  sclerosis.     (Fig.  35.) 
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There  is  also  in  lateral  spinal  sclerosis  absence  of  both  sensory^dis- 
orders  and  rectal  and  bladder  troubles,  but  sometimes  there  is  pres- 
ent excessively  hasty  urination.  The  reason  why  the  reflexes  are 
increased  in  lateral  sclerosis,  and  similar  ailments  associated  with 
spastic  paraplegia,  is  that  the  inhibitory  fibres  which  descend  from 
Setschenow's  reflex  inhibitor}'^  centre  in  the  medulla  oblongata  are  de- 
stroyed in  the  lateral  pyramidal  tracts.  In  amyotrophic  lateral 
sclerosis  similar  symptoms  associated  with  wasting  of  the  muscles 
are  present  in  the  later  stages,  but  in  the  early  stages  the  arms  are 
chiefly  affected  by  the  wasting  and  paralysis.  (Fig.  36.)  (See  chapter 
on  Hand  and  Arm.) 

FlO.  36. 


Cut  showing  area  of  spinal  cord  inyolyed  in  amyotrophio  lateral  sclerosis.    1.    Crossed 
pyramidal  tracts.    2.  Anterior  horns  of  gray  matter  containing  the  trophic  cells. 


Spastic  parapl^ia  may  also  be  due  to  spinal  pachymeningitis,  and 
the  associated  symptoms  may  so  closely  resemble  those  of  myelitis 
that  a  diagnosis  is  impossible,  but  the  spastic  character  of  the  para- 
plegia, the  early  appearance  and  severity  of  the  pain,  and  the  com- 
paratively slow  development  of  the  symptoms  hi  pachymeningitis, 
will  aid  in  separating  the  two  affections,  as  will  also  the  presence  of 
persistently  increased  reflexes  from  the  first.  Sensory  disturbances, 
aside  from  pain,  are  common  in  myelitis,  but  rare  in  this  condition. 
If  the  inflammatory  process  becomes  widespread,  there  may  be  sen- 
sory disorders  and  trophic  sloughs  owing  to  invasion  of  the  por- 
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tions  of  the  oord  connected  with  sensation  and  nutrition  by  a  secon- 
dary myelitis.  The  development  of  signs  of  spinal  caries  in  such 
cases  at  once  shows  the  condition  to  be  meningeal  in  origin,  and  the 
history  of  traumatism  will  point  to  meningitis  rather  than  myelitis. 

Spastic  paraplegia,  greatly  increased  tendon-reflexes,  low  muscle- 
tension,  vesical  disorder,  and  slight  sensory  disturbances  should  make 
the  physician  think  of  spinal  syphilis. 

Non-spastic  Paraplegia.  Passing  from  spastic  paraplegia  we 
come  to  those  forms  of  parapl^ia  lacking  this  peculiarity.  They 
are  quite  numerous  and  important.  If  the  paraplegia  comes  on 
suddenly,  the  cause  may  be  hemorrhage  into  the  substance  of  the 
cord  or  into  the  spinal  membranes,  or  be  due  to  compression  or  de- 
struction of  the  cord  by  injuries  to  the  back,  whereby  there  is  lacer- 
ation of  the  soft  parts  or  fracture  or  dislocation  of  the  vertebrae. 
When  the  paraplegia  is  slower  in  onset  the  spinal  causes  are  acute 
ascending  paralysis  or  Landry's  paralysis,  acute  central  myelitis,  and 
acute  transverse  myelitis.  On  the  other  hand,  the  slowly  oncoming 
parapl^ias  are  due  to  chrouic  myelitis,  to  locomotor  ataxia,  amyotro- 
phic lateral  sclerosis,  lateral  sclerosis,  poliomyelitis,  neuritis,  and 
pressure  due  to  disease  of  the  vertebree  or  to  spinal  tumors.  Finally, 
we  have  what  are  called  reflex  and  hysterical  paraplegias. 

Hemorrhage  into  the  spinal  cord  is  an  exceedingly  rare  condition 
unless  preceded  by  grave  disease  of  its  tissues.  Indeed,  the  exist- 
ence of  such  a  condition  in  man  has  been  denied.  The  patient  pre- 
viously in  good  health  is  stricken  suddenly  to  the  ground,  and  there 
may  be  almost  as  much  cerebral  disturbance  as  in  cerebral  apoplexy, 
but  consciousness  is  generally  preserved.  The  total  amount  of  para- 
plegia may  be  instant,  or  not  be  complete  for  twenty-four  hours. 
Bedsores  speedily  develop,  and  death  ensues  from  exhaustion  or  from 
extension  of  the  hemorrhage  upward  to  the  vital  centres.  Practi- 
cally identical  symptoms  ensue  when  .the  hemorrhage  takes  place 
between  the  membranes  covering  the  cord.  In  both  instances  the 
reflexes  are  lost  if  the  hemorrhage  be  sufficient  to  produce  total  par- 
alysis. 

If,  on  the  other  hand,  afler  a  prodromal  period  of  short  duration, 
during  which  there  is  some  fever,  the  patient  is  suddenly  attacked 
with  paraplegia,  the  cause  may  be  the  acute  ascending  myelitis  of 
Landry,  and  the  rapid  extension  to  the  trunk,  the  arms,  and  the  res- 
piratory muscles,  with  the  consequent  early  death  of  the  patient,  will 
confirm  the  diagnosis.     There  is  usually  no  involvement  of  sensa- 
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tion  or  trophic  paralysis,  and  the  sphincters  of  the  bladder  and  i*ectuin 
escape  the  paralysis.  Similar  symptoms  associated  with  sensory  dis- 
turbances are  probably  due  to  a  polyneuritis. 

Dillcr  and  Meyer  state  that  the  cardinal  points  for  the  differential 
diagnosis  should  be: 

1.  Flaccid  paralysis  of  the  muscles^  spreading  rapidly  from  one 
point  over  the  rest  of  the  body^  generally  beginning  in  ttie  legs,  but 
sometimes  following  the  reverse  order^  as  in  the  French  zoologist 
Cuvier. 

2.  Absence  of  muscular  atrophy  and  of  electrical  reaction  of  de- 
generation. 

3.  Tendon  and  superficial  reflexes  absent. 

4.  Sensibility  not,  or  only  slightly,  impaired. 

5.  Sphincters,  as  a  rule,  intact  (exceptions  rather  frequent). 

By  far  the  most  common  cause  of  paraplegia  is  myelitis  in  one  of 
its  forms,  but,  whether  the  onset  be  rapid  or  slow,  it  must  be  remem- 
bered that  the  symptoms  of  myelitis  depend,  first,  upon  the  level  at 
which  the  spinal  cord  is  involved,  and,  second,  as  to  whether  the 
lesion  involves  the  white  matter  or  the  gray.  If  the  lesion  is  an 
acute  central  myelitis  of  the  gray  matter,  it  usually  produces  many 
of  the  symptoms  about  to  be  detailed  under  acute  transverse  myelitis, 
but  the  onset  is  malignant  and  the  aroiis  involved  are  usually  wide- 
spread. It  is  attended  by  fever  of  a  marked  type,  though  the  tem- 
perature of  the  paralyzed  parts  is  below  normal,  and  by  early  evi- 
dences of  trophic  lesions.  Multiple  arthritis  may  come  on.  The 
bladder  and  rectum  are  paralyzed,  and,  finally,  delirium  may  develop. 
The  prognosis  is  unfavorable.  Acute  central  myelitis  is  to  be  sepa- 
rated from  Landry's  paralysis  by  the  facts  that  in  it  sensation  is  lost, 
there  are  rectal  and  vesical  paralysis,  fever,  and  rapid  trophic  changes. 
From  polyneuritis  it  is  separated  by  the  facts  that  there  are  no  great 
trophic  changes  in  this  form  of  neuritis,  and  the  rectum  and  bladder 
are  rarely  paralyzed. 

The  symptoms  of  acute  transverse  myelitis  are  capable  of  being 
divided  into  three  groups,  in  the  first  of  which  the  onset  is  as  sud- 
den as  is  that  of  an  apoplexy,  in  the  second  the  symptoms  come  on 
quickly,  and  in  the  third  more  subacutely.  In  the  acute  forms, 
however,  the  history  will  be  that  after  a  period  of  numbness,  heavi- 
ness, and  weakness  of  the  legs,  with  more  or  less  pain  in  the  back, 
the  patient  has  found  it  impossible  to  move  his  legs,  has  lost  control 
of  his  bladder  and  rectum,  or  suffers  from  retention  of  the  urine  and 
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feces  instead,  aud  at  the  same  time  has  developed  aneestbesia  of  his 
lower  extKmities,  a&d  the  girdle  seDsation,  or,  if  the  lemon  be  situ- 
ated high  up  ID  the  cord,  tingling  in  his  arms  (see  chapter  on  Skin). 
The  reflexes  may  be  abolished  at  first,  and  then  return  in  an  exag> 
gerated  form  in  the  segments  of  the  cord  below  tiie  area  affected.  Id 
other  cases  the  reflexes  do  not  return  if  the  lesion  is  completely  trans- 
verse.  The  patieot  is  speedily  bed-riddco,  and  to  these  symptoms  just 
detailed  are  soon  added  the  development  of  bedsores  and  sloughs  on 
dependent  parts  of  the  legs  or  on  the  buttocks,  followed,  it  may  be, 
by  death  from  exhaustion,  although  the  case  may  survive  for  months 
and  even  become  somewhat  better.  If  improvement  takes  place, 
sensation  returns  in  the  course  of  from  one  to  six  months,  some 
motion  in  from  six  to  eighteen  months,  and,  finally,  spasms  and  con- 
tractures  may  result  from  dracending  degeueration  of  the  lateral  tracts. 
The  following  diagram  from  Taylor's  Index  of  Medicine  shows 
the  effect  of  a  lesion  in  the  spinal  cord  in  transverse  myelitis. 
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In  cases  in  which  parapl^a  results  from  the  more  subacute  form 
of  transverse  myelitis  the  symptoms  are  usually  not  quite  so  rapid 
in  their  onset  as  in  the  type  just  named.  The  patient  first  notices 
that  his  bladder  and  rectum  are  unduly  irritable,  and  in  his  limbs 
there  may  be  subjective  sensory  disturbances  (see  Parsesthesia  in 
chapter  on  the  Skin).  The  motor  symptoms  begin  by  a  feeling  of 
heaviness  or  inability  to  move  quickly  the  lower  limbs,  so  that  the  pa- 
tient feels  tired  on  slight  exertion.  Soon  these  symptoms  deepen  into 
absolute  anaesthesia  and  motor  paralysis,  and  the  girdle  sensation  on 
the  trunk  becomes  well  developed  (see  chapter  on  Skin).  The 
bladder,  which  at  first  was  irritable,  may  now  be  toneless,  paralyzed, 
and  retentive  or  incontinent.  Retentive,  if  the  lesion  is  above  the 
lumbar  cord;  incontinent,  when  the  lower  part  of  the  lumbar  en- 
largement is  diseased.  The  reflexes  may  at  first  be  abolished,  but 
very  soon  some  of  them  return,  only  those  reflexes  the  centres  for 
which  are  destroyed  by  the  transverse  lesion  being  abolished;  that 
is,  the  reflexes  recover  after  the  first  shock  of  the  attack,  and  those 
muscles  and  tendons  having  spinal  centres  below  the  lesion  have  their 
reflexes  increased  because  they  are  cut  off  from  the  inhibiting  centres 
higher  up  in  the  cord  or  medulla.  The  muscles  of  the  legs,  which 
at  the  first  shock  of  the  onset  of  the  malady  were  all  flaccid  and 
paralyzed,  now  divide  themselves  into  two  classes,  those  that  are  con- 
nected with  the  diseased  part  of  the  cord,  which  remains  paralyzed, 
and  those  which  are  connected  with  the  lower  centres,  which  recover 
some  power;  but  as  the  lesion  is  so  phiced  iis  to  cut  them  all  off  from 
cerebral  influences,  voluntary  motion  is  lost  as  completely  as  if  all 
were  deprived  of  spinal  influence.  The  truly  paralyzed  muscles 
waste,  but  the  others  which  have  unimpaired  spinal  centres  do  not, 
except  very  slowly  from  disuse.  On  the  contrary,  they  often  be- 
come spastically  contracted.  Other  trophic  changes,  such  as  bedsores 
and  bullse,  develop  in  the  skin  connected  with  the  diseased  focus,  but 
not  in  that  connected  with  centres  below  the  lesion.  Aneesthesia  is 
present  because  the  lesion  prevents  the  sensory  impulse  from  reach- 
ing the  brain  (see  chapter  on  Skin).  When  the  entire  cord  is  not 
evenly  involved  in  the  transverse  lesion  certain  groups  of  muscles 
partly  escape.  It  is  asserted  that  the  extensors  escape  oftener  than 
the  flexors.  The  height  of  the  jmralysis  also  depends  upon  the  situ- 
ation of  the  lesion  in  the  cord,  and  if  high  enough  to  involve  the 
cervical  region,  and  yet  not  high  enough  to  paralyze  the  diaphragm 
and  cause  death  (third  or  fourth  cervical),  there  may  be  contraction 
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of  the  pupil  by  involvement  of  the  fibres  from  the  nucleus  of  the 
third  nerve,  which  runs  down  the  cord  to  the  last  cervical  vertebrae 
before  joining  the  sympathetic.  When  the  1^  become  spastic  late 
in  transverse  myelitis  the  cause  is  supposed  to  be  a  descending  de- 
generation in  the  pyramidal  tracts. 

The  symptoms  of  chronic  transverse  myelitis  producing  para- 
pl^ia  are  practically  identical  with  the  more  acute  form  just  de- 
scribed, except  that  they  are  very  slow  in  their  development 

Having  discussed  the  various  forms  of  myelitis,  we  have  still  to 
study  the  question  as  to  the  seat  of  the  lesion  in  each  form.  Let 
us  suppose  that  a  patient  presents  himself  with  the  following  condi- 
tion :  There  is  complete  paralysis  of  his  arms  and  1^,  with  paral- 
ysis of  the  muscles  of  the  trunk,  and  total  anaesthesia  of  the  same 
areas.  The  legs  are  in  a  state  of  spastic  paralysis,  their  reflexes  are 
increased  and  their  nutrition  is  unimpaired;  while  the  arms  are 
found  relaxed  and  flaccid,  devoid  of  reflex  excitability,  and  under- 
going degenerative  atrophy.  The  bladder  and  rectum  are  not  reten- 
tive. All  these  symptoms  point  to  a  transverse  lesion  of  the  spinal 
cord  in  the  cervical  region,  probably  between  the  fifth  cervical  and 
first  dorsal  vertebrae. 

If,  on  the  other  hand,  the  upper  extremities  are  not  afi^ected  (ex- 
cept, perhaps,  the  small  muscles  of  the  hand),  but  there  is  the  same 
loss  of  power  in  the  legs,  with  spastic  contraction  of  the  muscles, 
and  the  other  symptoms  just  named  are  present,  combined  with  de- 
generation of  the  muscles  of  the  trunk,  the  lesion  is  probably  some- 
where between  the  second  and  twelfth  dorsal  vertebrae. 

Again,  if  the  paralysis  of  motion  and  sensation  be  only  in  the 
lower  limbs,  and  there  be  flaccidity  of  the  muscles  (where  before  we 
discovered  spastic  contraction),  with  .muscular  d^eneration,  loss  of 
reflexes,  and  paralysis  of  the  bladder  and  rectum,  the  lesion  is  in 
the  lumbar  cord. 

Still  further,  if  there  be  loss  of  power  with  d^neration  of  the 
small  muscles  of  the  feet,  and  loss  of  sensation  of  the  outside  of  the  feet 
and  toes,  and  of  the  skin  about  the  anus,  with  preservation  of  power 
in  the  thighs  and  of  the  patellar  reflex,  the  lesion  is  in  the  sacral  cord. 

Finally,  it  is  possible  for  disease  of  the  cauda-equina  to  produce 
symptoms  of  a  lumbar-sacral  lesion  owing  to  the  fact  that  this  part 
of  the  cord  is  composed  of  fibres  derived  from  these  two  areas. 
The  patellar  reflex  may  be  preserved  as  the  lesion  is  below  the  reflex 
arc,  and  all  the  fibres  may  not  be  involved. 
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DiFFBBEKTIAL  DIAGNOSIS  OF  LUMBAB,  DOBSAL,  AND  CeBTICAL 

Myelitis.^ 


Lumbar  myelitis. 


Paralysig.      Panplegia. 


BeDsatioQ.     Pains  in  legs,  or  girdle  pains 

around  Icuns ;  hfpersBsthe- 

tio  zone  around  loins ;  an- 

.    sesthesia  of  legs,  complete 

I    or  uneven  distribution. 

I 

Atrophy,     i  Of  legs. 


Dorsal  myelitis. 


Electrical     B  D.  in  atrophied  muscles ; 
reaction,      or  in  mild  cases  quantita- 
tive  diminution. 


Bladder.     '  Incontinence  from  paralysis 
:    of  sphincter. 


Bowels.  Incontinence  from  paral  ysis 
i  of  sphincter,  disguised  by 
I    constipation. 

Beflexes      '  Lost 
superficial.' 
I 
Beflezee      i  Lost. 
superfldaL; 

Priapism.    .  Absent. 


1.  Dorsal,  abdominal,  and 
intercostal  muscles,  ac- 
cording to  height  of  lesion. 
2.  Legs. 

Girdle-pain  and  hyiwrees- 
thetic  zone  between  ensi- 
form  cartilage  and  pubes. 


Of  dorsal  and  abdominal 
(and  intercostal  muscles 
not  subject  to  examina- 
tion) corresponding  to 
befgnt  of  lesion:  sometimes 
mild  and  slow  of  legs. 

R.  D.  in  dorsal  and  abdomi- 
nal muscles ;  slight  quanti- 
tative changes  only  In  legs 
when  wasted. 

Retention,  or  intermittent 
incontinence  from  reflex 
action ;  later  trom.  over- 
flow.   Cystitis  common. 

Involuntary  evacuation 
from  reflex  spasm  or  con- 
stipation. 

Temporary  loss,  then  rapid 
increase. 

Temporary  loss,  then  slow 
increase. 

Often  present 


Cervical  myelitis. 


Neck  muscles,  dia- 
phragm, arms,  trunk, 
and  legs. 


HynersBsthesia  and 
pains  in  certain  nerve- 
distributions  of  arms; 
below  this  ansBsthesia 
of  arms,  body,  and 
legs. 

Atrophv  of  neck  mus- 
cles (rare)  or  more 
commonly  of  arms. 


R.  D.  in    atrophied 
muscles. 


Same  as  in  doml  mye- 
Utis. 


Same  as  in  dorsal  msre- 
litis. 


Same  as  In  dorsal  mye- 
litis. 

Same  as  in  dorsal  mye- 
litis. 

Often  present. 


In  this  connection  the  reader  should  compare  that  part  of  the 
chapter  on  the  Skin  which  deals  with  anaesthesia. 

This  subject  is  still  further  subdivided  and  elucidated  by  the 
following  table  and  by  the  illustration  on  page  99. 

Localization  of  the  Functions  of  the  Segments  of  the 
Spinal  Cobd.    (According  to  Stabb.) 


Segment. 


Muscles. 


n.  and  lU. 
C. 


Stemo-mastoid. 
Trapezius. 
Scaieni  and  neck. 
Diaphrsg^m. 

IV.  C.       Diaphragm. 
I  Deltoid. 
.  Biceps. 
!  Coraoo-brachialis. 

Supinator  longus. 

Rhomboid. 

Supra  and  infra  splnatus. 


Reflex. 


'  Hypochondrium(?). 
.  Sudden  inspiration  produced 
I   by^uddcn  pressure  beneath 
the  lower  border  of  ribs. 


Pupil.  4th  to  7th  cervical. 

Dilatation  of  the  pupil  pro- 
duced by  irritation  of  the 
neck. 


Sensation. 


Back  of  head  to  vertex. 
Neck. 


Neck. 

Upper  shoulder. 

Outer  arm. 


1  From  Prince's  article  in  Dercum's  "  Nervous  Diseases.'* 
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Segment. 


V.  C. 


VI.  C. 


VII.  C. 


vm.  C. 

L  D. 


n.  to  xn. 

D. 


I.  L. 


II.  L. 


ni.  L. 


IV.  L. 


V.  L. 


I.  ton. 
s. 


in.  to  V. 

s. 


Muscles. 


Reflex. 


Sensation. 


Deltoid. 

Bleeps. 

Coraoo-  brachislis. 

Brachialls  anticus. 

Supinator  longus. 

Supinator  brevis. 

Rhomboid. 

Teres  minor. 

Pectoralis  (clavicular  part). 

Serratus  magnus. 

Biceps 

Bracnialis  anticus. 

Pectoralis  (claTicular  part). 

Serratus  magnus. 

Triceps 

Extensors  of  wrist  and 

Angers. 
Pronators. 

Triceps  (long  head). 
Extensore  of  wrist  and 
tingere. 
Pronators  of  wrist 
Flexors  of  wrist. 
Subscapular. 
Pectoralis  (costal  part). 
Latiasimus  dorsi. 
Teres  major. 

Flexors  of  wrist  and  fingers. 
Intrinsic  muscles  of  hand. 

Extensors  of  thumb. 
Intrinsic  band  muscles. 
Thenar  and  hypotbenar 
eminences. 

Muscles  of  back  and  abdo- 
men. 
Erectores  spinse. 


Ilio-psoas. 
Sartorius. 
Muscles  of  abdomen. 


Ilio-psoas.    Sartorius. 
Flexors  of  knee  (Remak). 
Quadriceps  femoris. 

Quadriceps  femoris. 
Inner  rotators  of  thigh. 
Abductors  of  thigh. 

Abductors  of  thigh. 
Adductors  of  thigh. 
Flexors  of  knee  (Ferrier). 
Tibialis  anticus. 

Outward  rotators  of  thigh. 
Flexors  of  knee  (Ferrier). 
Flexors  of  ankle. 
Extensors  of  toes. 

Flexors  of  ankle. 

Long  flexor  of  toes. 

Peronei. 

Intrinsic  muscles  of  foot. 

Perineal  muscles. 


Scapular. 

5th  cervical  to  1st  dorsal. 

Irritation  of  skin  over  the 
scapula  produces  contrac- 
tion of  the  scapular  mus- 
cles. 

Supinator  longus. 

Tapping  its  tendon  in  wrist 
produces  flexion  of  fore- 
arm. 

Triceps. 

6th  to  6th  cervical. 

Tapping  elbow  tendon  pro- 
duces extension  of  forearm. 

Posterior  wrist. 

6th  to  8th  cervicaL 

Tapping  tendons  causes  ex- 
tension of  hand. 

Anterior  wrist 
7th  to  8th  cervicaL 
Tapping  anterior  tendons 

causes  flexion  of  wrist. 
Palmar.  7th  cervical^to  1st 

dorsal. 
Stroking  palm  causes 

closure  of  fingers. 


I 


Back  of  shoulder  and 

arm 
Outer  side  of  arm  and 

forearm,    front    and 

back. 


Epigastric.  4tb  to  7th  dorsal 

Ticxling  mammary  region 
causes  retraction  of  the 
epigastrium. 

Abdominal  7th  to  11th  dor- 
sal. 

Stroking  side  of  abdomen 
causes  retraction  of  belly. 

Cremasteric.  Ist  to  3d  lum- 
bar. 

Stroking  inner  thigh  causes 
retraction  of  scrotum. 

Patella  tendon. 
Striking  tendon  causes  ex- 
tension of  leg. 


Outer  side  of  forearm, 

fh>nt  and  back. 
Outer  half  of  hand. 


Inner  side  and  back  of 
arm  and  forearm. 

Radial  half  of  the 
hand. 


Fiirearm  and  hand, 
inner  halt 

Forearm,  inner  half. 
Ulnar  distiibation  to 
hand. 


Skin  of  chest  and  abdo- 
men, in  bands  run- 
ning around  and 
downward    oorre- 
sponding  to' spinal 
nerves. 

Upper  gluteal  region. 


Skin   over  groin  and 
fh>nt  of  scrotum. 


Outer  side  of  thigh. 


I  Front  and  inner  side 
'    oi  thigh. 

Inner  side   of  thigh 


Gluteal. 

4th  to  5th  lumbar. 

Stroking  buttock  causes     i  Inner  side  of  foot, 
dimpling  in  fold  of  buttock. 


and  leg  to  ankle. 


ieg 
sld( 


Plantar. 

Tickling  sole  of  foot  causes  j 
fiexion  of  toes  and  retrac- 1 
tion  of  leg.  I 

Footrefiex.  Achilles  tendon.  | 
Overextension  of  foot  causes 
rapid  fiexion;  ankle-clonus.' 
Bladder  and  rectal  centres,  i 


Back  of  thigh,  back  oi 
leg.  and  outer  part  of 
foot. 


Back  of  thigh. 
Leg  and  ioot,   outer 
side. 


Skin  over  sacrum. 

Anus. 

Perineum.  Genitals. 
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I  Paraplegia  when  due  to  locomotor  ataxia  is  nearly  always  so  sur- 
mnded  by  other  typical  symptoms  of  tliis  disease  as  to  reDder  its 
eeparation  from  the  |>araplegia  of  myelitis  easy,  and,  further,  it  is 
rarely  a  triie  loas  of  power.  The  stabbing  and  darting  pains  of 
ataxia  (see  chapter  on  Pain),  the  prt'sence  of  tlie  Argyll-Rnbertsoo 
piipii,  the  aiweDce  of  the  patellar  i-eflex,  and  the  atrophy  of  the  optic 
uerve  are  all  oharacteriHtic  of  ataxia,  and  absent  in  myelitis  (see  also 
irly  part  of  this  chapter  on  Gait), 


;>lh  lumlnriieguiea 


Cth  BHCrsl  Kgmeai. 


^^|l  The  symptoms  of  lateral  sclerosis  aud  amyotrophic  lateral  sclerosis 
^^^Mve  already  been  discussed  nnder  "  Gait "  and  Spastic  Paraplegia,  but 
in  the  paraplegia  called  "  ataxic  paraplegia,"  also  already  discussed, 
there  are  in  ass«x:iation  lateral  sclerosis  and  posterior  sclerosis,  and  for 
this  reason  some  of  the  symptoms  of  both  are  found  to  be  present. 
Thus,  in  addition  to  loss  of  power  there  ia  a  spastic  condition  of  the 
legs  with  exaggerated  reflexes,  absence  of  the  Argyll -Robertson 
mpil,  and  of  crises  of  pnin,  but  the  Rombei^  symptom,  or  swaying 
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when  the  eyes  are  closed,  is  present.  The  coodition  which  most 
closely  resembles  ataxic  parapl^ia  is  that  of  tumor  of  the  middle 
lobe  of  the  cerebellum^  but  in  such  cases  we  have,  in  addition,  head- 
ache, vertigo,  optic  neuritis,  titubadon,  and  sometimes  vomiting. 

The  onset  of  paraplegia  in  a  young  child,  preceded  by  an  attack 
of  fever,  vomiting,  restlessness,  and  general  illness,  lasting  but  a 
few  hours  or  days,  and  which  may  be  complicated  by  convulsions, 
all  point  to  the  cause  being  poliomyelitis  of  a  severe  type.  The 
legs  are,  however,  as  a  rule,  completely  paralyzed  for  but  a  brief 
period  after  the  attack.  Eventually  the  storm  clears  off  and  only 
the  muscles  directly  connected  with  the  diseased  cells  in  the  cord 
(anterior  cornua)  remain  paralyzed.  There  is  no  loss  of  sensation, 
but  reflex  action  is  abolished  in  the  paralyzed  parts.  Far  and  away 
the  most  important  point  in  the  diagnosis  is  the  symptom  of  rapid 
wasting  of  the  muscles  in  the  paralyzed  parts  and  the  rapid  develop- 
ment of  coldness  in  these  areas,  which  is  due  to  the  destruction  of 
the  trophic  centres  in  the  spinal  cord. 

Paraplegia  resulting  from  tumor  of  the  cord  or  its  membranes 
only  ensues  when  the  growth  is  so  placed  as  to  cut  off  all  the  motor 
tracts  supplying  both  limbs,  which  is  rarely  accomplished  until  afler 
a  long  history  of  more  or  less  well-developed  motor  and  sensory  fail- 
ure. The  paralysis  is  developed  in  the  areas  supplied  by  the  centres 
in  the  cord  below  or  at  the  level  of  the  growth,  and  the  violent 
pain  nearly  always  present  in  cases  of  tumor  joints  to  the  diagnosis. 
Very  painful  paraplegia,  therefore,  indicates  spinal  tumor  as  its 
cause.  The  area  of  ansBsthesia  and  the  muscles  involved  may  also 
give  definite  information  as  to  the  seat  of  the  growth  (see  chapter 
on  the  Skin,  and  Starr^s  table  just  quoted.) 

If  the  paraplegia  be  due  to  compression  from  fracture  or  disloca- 
tion of  the  vertebrae  or  to  other  direct  injury,  the  history  of  the 
patient  and  the  evidences  of  external  local  mischief  will  decide  the 
diagnosis. 

Sometimes  during  the  course  of  severe  disease,  pnxlucing  irrita- 
tion of  the  bladder,  kidney,  bowels,  or  rectum,  as  in  violent  cystitis, 
stone  in  the  kidney,  and  dysentery,  paraplegia  comes  on,  due  in  some 
cases  to  an  infectious  myditis,  but  in  others  to  what  is  apparently 
only  a  reflex  paralysis,  as  it  often  passes  away  with  the  removal  of 
the  source  of  irritation.  Even  worms  in  the  intestine  have  produced 
such  a  paralysis,  and  their  removal  has  been  followed  by  cure.  Gen- 
erally sensation  in  the  limbs  is  unimpaired  and  the  bladder  and 
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rectum  act  normally.  Sometimes,  however,  in  the  presence  of  severe 
renal  disease,  as  renal  calculus,  there  may  be  all  sorts  of  disturbance 
of  sensation  and  pain,  as  well  as  great  motor  paralysis,  with  total 
loss  of  reflexes,  following  an  exaggeration  of  the  reflexes.  Probably 
these  severe  cases  are  always  due  to  a  coincident  myelitis  rather  than 
to  reflex  irritative  cause. 

No  form  of  paraplegia  presents  so  many  types  or  represents  so 
many  organic  diseases  as  does  that  due  to  hysteria,  for  there  may  be 
not  only  great  loss  of  motion  but  exaggerated  or  lost  reflexes,  relax- 
ation or  spastic  contraction  of  the  muscles,  ansesthesia  and  hypenes- 
thesia,  pain  or  no  pain.  The  very  occurrence  of  such  irregular 
manifestations  in  a  young  neurotic  girl,  the  fact  that  the  anaesthetic 
areas  constantly  tend  to  shift  their  position,  and,  finally,  that  the 
contractures,  if  present  from  hysteria,  disappear  on  administering  an 
anaesthetic  to  a  stage  in  which  muscular  relaxation  is  produced  in  the 
ordinary  individual,  aid  us  in  making  what  is  in  some  cases  an  almost 
impossible  diagnosis  (see  that  part  of  this  chapter  on  Contractures). 

A  pseudo-paralysis  of  the  legs  with  immobility  sometimes  occurs 
as  a  symptom  of  scorbutus  in  infancy.  The  })arents  notice  that  the 
child  flinches  when  picked  up  or  handled,  and  seems  as  if  tender 
from  rheumatism.  Often  the  gums  are  swollen  and  bleeding,  and 
purpuric  eruptions  appear  on  the  skin.  The  shafts  of  the  bones  of 
the  1^  or  of  the  arms  may  be  enlarged,  and  htematuria  or  bloody 
stools  may  appear. 

Pseudo-paraplegia  may  occur  in  rickety  children  from  faulty  mus- 
cular and  bony  development.  It  is  to  be  separated  from  the  ordinary 
parapl^ias  of  childhood  by  the  state  of  the  bones,  the  presence  of 
knee-jerks,  and  the  absence  of  local  wasting  or  spasm,  but  general 
spasm,  or  carpo-pedal  spasm,  is  often  seen  in  rickety  children. 

Not  uncommonly  a  partial  paraplegia  occurs  as  a  result  or  sequel 
of  diphtheria.  The  condition,  however,  is  more  ataxic  than  para- 
plegic, and  Bourges  asserts  that  there  is  no  muscular  atrophy  such 
as  occurs  in  true  paraplegia  due  to  neuritis,  or  in  some  spinal  lesions. 

When  neuritis  produces  paraplegia  it  may  present  symptoms  very 
closely  allied  to  those  of  acute  myelitis,  if  the  symptoms  come  on 
suddenly,  or  of  locomotor  ataxia;  that  is,  neuritis  may  cause  pseudo- 
tabes if  its  onset  be  slow.  The  neuritis  is  always  multiple  and  in- 
volves the  arms  and  the  body  after  affecting  the  1^  ;  there  is  well- 
developed  anaesthesia  (see  chapter  on  Skin),  preceded  by  sensory 
disturbances  and  marked  muscular  and  nerve-trunk  tenderness;  but 
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there  is  no  girdle-sensation,  as  there  is  in  myelitis  and  tabes.  There 
are  often  trophic  changes  in  the  skin  in  neuritis  (see  chapter  on 
Skin)^  but  no  bedsores  as  in  myelitis.  Toxic  agents  producing  a 
neuritis  may  sometimes  cause  a  parapl^ia  of  the  lower  extremities. 
Da  Costa  states  that  malarial  neuritis  may  cause  such  a  symptom^ 
but,  as  a  rule,  a  toxic  neuritis  produces  loss  of  power  in  the  arms. 
Very  rarely  parapl^ia  of  the  lower  extremities  results  from  diabetes 
mellitus,  the  lesion  being  in  all  probability  a  multiple  neuritis. 

Monoplegria  of  a  lower  extremity  may  be  due  to  cerebral 
lesions  or  to  spinal  or  nerve-trunk  lesions.  The  cerebral  lesion  pro- 
ducing monoplegia  in  one  leg  is  very  rare,  and  if  it  occurs,  at  any 
age,  indicates  a  lesion  in  the  convolutions  at  the  upper  end  of  the 
fissure  of  Rolando,  and  the  continuation  of  this  area  in  the  para- 
central lobule  of  the  marginal  convolution.  Unlike  the  parapl^ias 
of  infantile  cerebral  paralysis,  monopl^ia  of  the  leg  very  rardy 
arises  from  this  cause.  If  there  are  no  signs  of  cerebral  trouble,  the 
presence  of  a  complete  leg  monopl^ia  can  mean  one  of  several 
things,  namely,  a  lesion  limited  to  one  side  of  the  cord,  as,  for  ex- 
ample, a  hemilateral  myelitis,  hysterical  paralysis,  in  which  there  will 
be  irregular  anaesthesia  (see  Skin)  and  the  other  hysterical  signs,  or  a 
tumor  pressing  on  the  crural  nerve  in  the  pelvis,  or  section  of  the 
nerve  by  injury.  Apparent  monoplegia  may  however  be  due  to 
muscular  pain  or  a  painful  phlebitis  producing  muscular  fixation. 

Diagram  showing  Symptoms  in  Hemilateral  Myelitis. 

Spinal  cord. 


Reflexes  normal 


Band  of  hypereaithesia  .  . 
Band  of  anaesthesia  .  .  . 
Reflexes  lost 


Motor  palsy 

Uypersesthesia 

Reflexes  increased. 

Temperature  above  the  rest 
of  the  body 


Reflexes  normal. 
Band  of  hyperaesthesla. 
Band  of  anaesthesia. 

Motor  power  unaffected. 

Anaesthesia. 

Reflexes  unaffected. 

Temperature  same  as  the  rest 
of  the  body. 


If  the  condition  is  due  to  a  lesion  on  one  side  of  the  cord,  the 
symptoms  are  quite  characteristic.  There  is  paralysis  of  all  the 
muscles  of  the  1^  which  are  supplied  by  the  part  of  the  cord  afi^ected 
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or  below  it.  The  muscles^  the  nerve-supply  of  which  comes  directly 
from  the  affected  part,  eventually  waste  and  undergo  d^nerative 
changes.  The  most  typical  symptom  of  this  lesion  is,  however,  the 
crossed  character  of  the  sensory  paralysis.  That  is  to  say,  there  is 
loss  of  sensation  in  the  opposite  limb  from  that  in  which  motion  is 
lost,  and  in  the  limb  in  which  motion  is  lost  there  is  hypersesthesia, 
so  that  the  lightest  touch  may  be  very  painful.  The  cause  of  this  is 
obscure,  for  the  studies  of  Mott  have  proved  that  the  sensory  tracts 
in  the  cord  do  not  decussate  on  entering  it,  as  has  been  supposed 
heretofore.  There  is,  however,  a  symmetrical  band  of  anaesthesia 
round  the  body  at  the  level  of  the  lesions,  and  a  similar  band  of 
hypersesthesia  above  the  lesions.  The  reflexes  of  the  parts  supplied 
by  the  diseased  area  are  lost,  but  those  supplied  by  the  area  below 
the  lesions  are  increased  as  in  ordinary  myelitis.  Very  commonly 
the  paralyzed  limb  is  over- warm  from  vasomotor  palsy. 


Fig.  88. 


Atom  involyed  in  acute  and  cbronic  poliomyelitis.  In  children  it  Ib  sometimes  called  acute 
inlkntile  paralysis.  Shading  shows  area  of  cells  in  anterior  oornua  of  gray  matter  which  are 
involved. 

Paralysis  of  certain  groups  of  muscles  or  a  single  muscle  in  the  legs 
is  most  commonly  due  to  anterior  poliomyelitis  or  neuritis.  (Fig.  38.) 
In  poliomyelitis  the  child  will  be  found  to  have  loss  of  power  in  one 
or  both  legs  in  certain  muscles  (see  also  Paraplegia),  so  that  there  is 
a  dragging  of  the  toe  or  ^^  foot-drop,"  the  shoe  becomes  irr^ularly 
worn  through,  being  dragged  on  one  edge  along  the  ground,  the  in- 
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volved  muscles  being  ])eculiarly  relaxed  and  flaccid,  so  that  the  Ic-g 
may  wobble,  to  iise  a  crude  term.  Thiii  is  sometimes  called  a 
"  Punchinello  leg."  There  is  no  tendency  to  spastic  coutraction, 
the  reflexes  are  rapidly  lost  in  the  afiected  part,  and  the  muscles 
speedily  waste  and  develop  the  reaction  of  degeneration.  (Fig.  40.) 
When  contractures  take  place  they  are  not  spastic,  and  are  due  to 
healthy  muscles  being  unopposed  by  the  diseased  ones.     The  tem- 


perature of  the  paralyzed  ^lart  is  lower  than  uormal.  The  history 
in  poliomyelitis  is  that  of  sudden  onset  with  fever,  vomiting,  and 
restleesuesa.  The  two  conditions  of  acute  cerebral  paralysis  and  an- 
terior poliomyelitis  are  so  clearly  separated  in  well-marked  cases  that 
no  error  cau  be  made,  particularly  if  the  history  of  the  attack  be 
borne  in  mind,  uule.ss  it  be  in  the  obscure  forms  of  cerebral  infan- 
tile palsy  in  the  early  stages.     The  above  figures  show  the  two 
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different  types  of  paralysis  resulting  from  these  cerebral  and  spinal 
diseases  in  the  child.  (Figs.  39  and  40.)  In  acute  infantile  paral- 
ysis of  spinal  origin  the  right  lower  extremity  is  most  frequently 
affected^  after  this^  a  close  second^  the  left  leg.  Sometimes  muscular 
atrophy  may  be  masked  in  young  children  by  the  abundance  of  sub- 
cutaneous fat.  A  point  of  some  importance  in  examining  the  re- 
flexes is  that  the  presence  of  knee-jerk  should  not  exclude  the 
diagnosis  of  poliomyelitis,  because  the  reflex  act  is  only  destroyed  if 
the  centres  which  cause  this  jerk  are  diseased ;  that  is,  if  the  dis- 
ease has  only  affected  that  part  of  the  cord  supplying  the  foot,  a  tap 
on  the  knee  may  readily  produce  a  response,  whereas  if  the  disease 
be  higher  up  the  reflex  will  be  lost.  The  chronic  anterior  polio- 
myelitis of  adult  life  presents  very  similar  symptoms  to  the  acute 
form  of  infancy,  but  is  a  very  rare  disease. 

Care  must  be  taken  that  jmralysis  of  the  leg  resulting  from  an 
injury  to  the  peroneal  nerve  with  resulting  neuritis  is  not  mistaken 
for  acute  poliomyelitis.  The  history  of  an  accident,  of  pain,  swell- 
ing, and  the  presence  of  a  bruise  aid  us  in  making  a  diagnosis.  If 
these  symptoms  occur  in  an  adult,  a  possible  cause  is  paralysis  of  the 
peroneal  nerve  occurring  in  the  course  of  tabes.  (In  connection  with 
this  chapter  see  that  on  the  siguificance  of  anaesthesia  of  the  skin.) 

Deformities  of  the  Feet  sjid  Legs.  Much  of  what  has  been  said 
in  the  preceding  chapter  as  to  the  diseases  which  produce  alterations 
in  the  shape  of  the  hand  and  arm  applies  equally  to  the  changes  from 
the  normal  seen  in  the  appearance  and  movements  of  the  feet  and 
1^.  The  feet  are  greatly  enlarged  symmetrically  in  acromegaly 
and  in  Marie's  pulmonary  osteo-arthropathy.  In  the  latter  disease 
the  enlargement  is  particularly  noticeable  because  it  is  the  extremi- 
ties which  are  chiefly  hypertrophied,  whereas  in  acromegaly  there  is 
simultaneous  enlargement  of  the  shafts  of  the  long  bones.  It  is 
to  be  remembered  that  in  both  acromegaly  and  pulmonary  osteo- 
arthropathy the  enlargement  seems  to  be  due  to  hypertrophy  of  all 
the  tissues  composing  the  foot,  whereas,  on  the  other  hand,  in  myx- 
oedema  the  foot,  though  enlarged,  is  puffed  and  swollen  in  appearance 
through  hypertrophy  of  the  subcutaneous  tissues  alone.  Often  the 
foot  appears  to  be  a  good  deal  enlarged  as  the  result  of  deformity, 
particularly  that  which  consists  in  partial  displacement  of  the  artic- 
ular surfaces  of  the  metatarsal  and  phalangeal  bones  through  the 
wearing  of  badly  fitting  shoes,  or  joint-troubles  of  which  we  shall 
speak  later. 
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Under  the  Dame  of"  sciopedy  "  Power  haa  reported  a  case  of 
congenital  symmetrical  enlargement  of  the  anterior  part  of  the  foot 
not  involving  the  heel.  Any  enlargement  of  the  1^  associated 
with  this  condition,  he  states,  only  results  from  hypertrophy  of  the 
mosclee  resulting  from  the  effort  to  lift  the  feet. 

The  claw-hand  spoken  of  in  the  chapter  on  that  part  of  the  body 
is  represented  by  a  similar  deformity  in  the  foot  which  may  arise 
from  the  same  causes,  in  r^ard  to  the  nervous  lesions,  and  depend 
upon  atrophy  of  the  interossei  and  other  intrinsic  muscles  of  the  foot 
(Fig.  41);  but  progressive  muscular  atrophy  rarely  involves  the 


foot,  although  it  may  begin  there.  When  progressive  muscular 
atrophy  does  begin  in  the  lower  extremities,  it  may  fall  into  the 
class  called  progressive  neural  muscular  atrophy,  or  the  peroneal  or 
1^-form  of  progressive  muscular  atrophy,  aflecis  the  leg  chiefly,  and 
rarely  involves  the  foot  proper  first  The  extensor  muscles  of  the 
toes  lose  their  power,  the  interossei  waste,  the  foot  may  be  flattened 
or  claw-shaped,  or,  in  other  instances,  any  one  of  the  forme  of  club- 
foot may  develoj).  If  the  deformity  is  bilateral,  it  is  a  strong  evi- 
dence of  its  being  the  leg-type  of  progressive  muscular  atrophy,  and 
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not  due  to  infantile  paralysis.  There  will  probably  be  a  history  of 
heredity  in  such  cases.  It  must  be  carefully  separated  fi-om  the  pes 
equinus  seen  as  a  result  of  progressive  and  acate  infiintilc  spinal  par- 
alysis involving  the  tibialis  anticus  as  seen  in  Fig.  42.  The  toes  are 
hyper-ext«nded,  and  the  foot  is  very  broad  when  viewed  from  side 
to  side  at  the  metatarsal  joints.  It  is  stated  that  this  sign  is  con- 
sidered characteristic  of  the  early  development  of  the  disease  in 
&milies  with  the  heredity.  Sometimes  in  place  of  this  deformity 
the  foot  becomes  almost  parallel  with  the  tibia  in  exces^ve  extension, 
with  eversion  as  the  result  of  shortening  of  the  peroncus  lougus. 
(Fig.   43.)      In  other  instances   tlie  deformities   undergo  marked 


changes  as  the  disease  progresses,  so  that  tbey  not  only  grow  worse, 
hut  are  altered  in  type.  (Figs.  43,  44,  45,  and  43.)  In  distinction 
from  ordinary  pn^ressive  muscular  atrophy  this  leg-type  oflen  has 
marked  disturbance  of  sensation  associated  with  it.  (Dana.)  It 
generally  occurs  in  males.  According  to  Marie,  another  form  of 
claw-foot  is  seen  in  Friedreich's  ataxia,  there  l>eing  aiisociated  with 
it  club-foot. 

Progressive  neural  muscular  atrophy  is  a  rare  disease  which  must 
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be  separated  from  multiple  neuritis  by  the  paiu  of  the  latter  affection 
and  the  fact  that  neuritis  rarely  produces  double  club-foot,  and, 
further,  that  in  neuritis  there  is  no  history  of  heredity.  From 
poliomyelitis  we  separate  it  by  the  fact  that  iu  this  ])eroneal  type  of 
paralysis  the  onset  is  more  slow  and  by  the  fact  that  there  is  a  loss 
of  the  reflexes  in  severe  poliomyelitis,  though  they  are  preserved  for  a 
long  time  in  the  peroneal  type.  From  Friedreich's  ataxia  it  is  sep- 
arated by  the  fact  that  in  that  disease  the  reflexes  are  lost,  there  is  a 
peculiar  unsteadiness  in  walking,  and  an  absence  of  electrical  changes 
in  the  muscles. 


cue  or  progreiilve  muKulaTBtroph;  In  ■  child  wEtb&ipina]  lesion.  Tbe  Ihivc  flgurei  (one 
oa  p.  107)  llluBtnle  tbe  progrenlTB  wBallng  of  tbe  mmcla  ftnd  the  defannldes  roultlng  there- 
from. In  Fig.  43  bypereilauiloii  ol  tbe  flngera  »nd  of  the  big  toe  1b  very  mtUdng.  (THOiraolt 
ftDd  Britci.) 

The  peroneal  leg-type  of  progressive  muscular  atrophy  may  so 
closely  resemble  the  so-called  Aran-Duchenne  type  of  prc^ressive 
muscular  atrophy  as  to  defy  diagnosis,  but  as  a  rule  the  latter  disease 
affects  the  arms  first  and  sensation  is  not  involved.  (See  chapter  on 
Hand  and  Arm.) 
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Wasting  of  the  moscles  of  the  inner  surface  of  the  foot  affecting 
the  big  toe,  and  those  on  the  outer  side  involving  the  movements  of 
the  little  toe,  the  interoesei  and  the  flexor  brevis  communis,  may 
occur  from  the  neuritis  due  to  locomotor  ataxia,  and  as  the  plantar 
aponeurosis  retreats  the  toes  are  rendered  immovably  flexed ;  in  other 
cases  in  place  of  flexion  we  get  strong  extension,  as  in  this  flgure. 


A  shrivelled  undeveloped  foot  and  leg  with  drawing  up  and  de- 
formity are  seen  most  commonly  as  the  ultimate  result  of  the  acute 
cerebral  paralysis  of  infancy.     (Fig.  48.) 

Acute  cerebral  paralysis  of  infancy  ia  to  be  separated  from  spinal 
paralysis  of  acute  or  subacute  poliomyelitis  anterior  of  in&ncy,  or 
the  rare  poliomyelitis  of  later  life.  In  these  there  may  be  bilatp 
eral  paralysis,  although  only  one  1^  and  foot  are  more  often  in- 
volved. Like  the  paralysis  from  cerebral  disease  spina]  paralysis 
eomes  on  suddenly,  but  there  is  this  marked  difference,  viz.,  that  in 
cerebral  paralysis  there  are  spastic  rigidity  and  spastic  contractures,  no 
atrophy  of  the  muscles,  until  by  disuse  or  secondary  changes  in  the 
cord  the  muscles  lose  their  nutrition,  there  is  marked  increase  of  the 
reflexes,  and  the  electrical  reactions  remain  normal  fur  a  long  ^wriod 
of  time;  whereas  in  the  early  stages  of  acute  spinal  paralysis  there 
is  an  entire  absence  of  spastic  contraction,  the  muscles  being  pecu- 
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llarly  lax,  flabby,  and  Hfeleas;  contractions  with  resulting  derormil 
only  arising  from  the  action  of  healthy  muscles  robbed  of  thai 
natural  antagonists.  The  contractures  of  the 
leg  which  occur  in  acute  infantile  paralysis 
of  spinal  origin  are  not  spastic,  and  are  oi\en 
only  developed  upon  intention-movements 
i)y  the  unopiwsed  healthy  muscles. 

A  very  important  form  of  contracture  fol- 
lowing paralysis  or  occurring  without 
which  ia  apt  to  lead  to  a  mistake  in  dii 
is  that  seen  in  hysteric.  As  a  rule,  the  con- 
tractures come  on  in  association  with  para- 
plegia. Sometimes,  however,  they  afiect  the 
arms  or  an  arm.  It  is  a  characteristic  of 
these  contractures  due  to  hysteria  that  they 
set  in  suddenly,  and  are  always  accompanied 
by  such  hysterical  symptoms  as  borborygmi, 
ovarian  tenderness,  and  ufit'n  areas  of  antes- 
thesia.  Weir  Mitchell  has  divided  these  cases 
into  two  forms.  The  first  only  involves  sin- 
gle parts  or  limited  niuscle-groups,  and, 
though  the  contractures  may  last  for  years, 
joint-  or  muscle-changes  do  not  occur.  In 
the  second  clas9,  one  limb  after  another  is 
attackcil  until  all  means  of  locomotion,  or 
even  moving  the  trunk,  are  lost,  and  the 
muscles,  joints,  and  areolar  tissue  undergo 
organic  changes.  The  reflexes  arc  lost  in 
c^TrIt'Xi™.i«."'(H"a"!"°  «"*'•'  '^^'^  '"  '^•'  latostages,  and  the  electrical 
reaction  of  the  muscles  is  impaired.  The 
diagnosis  is  to  be  reached  by  the  sex,  the  personal  history,  the 
history  of  the  illness,  the  presence,  of  aniesthcsia  (see  chapter  on 
Skin),  and  hyperiestheaiaw.  Usually  the  contracture  conies  on  sud- 
denly; it  is  very  rigid  and  the  muscles  on  both  sides  of  the  limb 
are  fixed  ;  that  is,  the  coutnicture  involves  antagonistic  muscles. 
Sleep  does  not  always  cause  ii  relaxation  of  hysterical  contraction^ 
but  cfber  or  chloroform  usually  does  so.  (See  chapter  on  Hand  and 
Arm.) 

Deformity  or  distortion  of  the  1^  may  result  from  the  secondaiy 
muscular  atrophy  following  uj>on  chronic  inflammation  in  a  joint  or 


en 

it.  I 


THE  FEET  AND  LEGS.  HI 

joints.     The  muscular  wasting  under  these  circumstances  arises  from 
neuritis^  which  is  associated  with  the  arthritis. 

The  Joints.  The  joints  of  the  lower  limbs  may  be  swollen 
from  an  arthritis  arising  from  many  causes^  such  as  locomotor  ataxia, 
hemiplegia,  rheumatoid  arthritis  (arthritis  deformans),  acute  mye- 
litis, cerebro-spinal  meningitis,  Morvan's  disease,  septicsemia,  or 
the  infectious  processes,  such  as  acute  articular  rheumatism  and  sepsis. 

The  most  marked  alterations  in  the  joints  are  those  produced  by 
advanced  locomotor  ataxia,  and  are  called  arthropathies.  Often  they 
are  associated  with  spontaneous  fractures  of  the  bones.  The  knees 
are  most  commonly  involved,  then  the  ankles  and  hips.  A  joint  or 
several  joints  may  become  suddenly  swollen  with  or  without  pain, 
and  without  apparent  cause  until  the  swelling  becomes  quite  massive. 
There  are  then  developed  osseous  hyperplasia  and  a  tendency  to  dis- 
location with  crepitation  on  movement,  and  the  ends  of  the  bone  be- 
come worn  away  and  absorbed.  Dislocation  and  fractures  are  com- 
mon, and  the  bones  are  atrophied. 

In  rheumatoid  arthritis  there  is  a  gradual  enlargement  of  the 
joints  from  accumulation  of  fluid,  which  in  turn  is  absorbed,  leaving 
the  articulating  surfaces  roughened,  uneven,  and  deformed,  but  there 
are  no  deposits  of  urate  of  sodium  as  in  gout,  the  deformities  being 
due  to  alterations  in  the  articulating  surfaces  themselves,  and  the 
periarticular  development  of  bone.  The  disease  always  remains  in 
the  joint  originally  attacked,  although  new  joints  are  involved. 
Pain  is  often  severe,  dislocations  and  fractures  are  rare,  and  the 
small  joints  are  often  involved.     (See  Hand  and  Arm.) 

Rheumatoid  arthritis  when  it  progresses  to  an  advanced  stage 
causes  great  deformity  by  the  locking  of  the  joints  through  the  de- 
velopment of  osteophytes.  By  the  destruction  of  the  cartilages,  wast- 
ing of  the  muscles,  and  thickening  or  contraction  of  the  ligaments  it 
may  cause  dislocation  of  all  sorts,  and  false  positions.  In  the  great 
majority  of  cases  it  occurs  in  women  between  twenty  and  thirty  years 
of  age,  but  it  may  develop  in  early  childhood.  Pain  is  severe  in 
some  cases,  absent  in  others.  The  thighs  become  flexed  upon  the 
abdomen,  and  the  leg  on  the  thigh.  The  number  of  joints  involved 
varies  greatly,  but  the  involvement  is  generally  symmetrical. 

Sometimes  this  disease,  which  is  generally  gradual  in  its  onset, 
becomes  very  acute,  speedily  involving  many  joints,  causing  swelling 
of  the  synovial  sheaths  and  bursse,  and  being  accomj)an!ed  by  some 
febrile  movement.     The  suddenness  of  its  onset,  the  febrile  move- 
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ment,  and  the  pain  may  cause  it  to  resemble  acute  articular  rheuma- 
tism^ but  the  absence  of  redness  in  the  joints  and  of  the  migration 
of  the  swelling  from  one  joint  to  another  aids  in  the  differentiation. 
The  arthritis  of  acute  central  myelitis  is  sudden  in  its  onset,  gener- 
ally multiple,  and  accompanied  by  the  other  symptoms  of  this  dis- 
ease (see  Parapl^ia  and  Anaesthesia  of  the  Skin). 

The  arthritis  of  cerebro-spinal  meningitis  is  really  to  be  classed 
as  an  infectious  arthritis,  and  the  presence  of  the  characteristic  signs 
of  the  disease  renders  its  cause  evident.  The  joints  are  many  of 
them  affected  simultaneously  with  swelling,  pain,  and  serous  or 
purulent  effusions.  In  cases  of  septic  arthritis  the  joints  become 
swollen  and  often  suppurate,  so  that  the  articular  surfaces  become 
more  or  less  destroyed.  This  may  occur  after  infection  during 
the  puerperium  or  in  any  case  of  pyaemia.  In  Morvan's  disease  or 
syringomyelia  the  small  joints  are  usually  affected. 

The  onset  of  an  inflammation  in  the  lower  end  of  the  femur  or  in 
the  upper  end  of  the  tibia,  producing  what,  at  first  glance,  seems  to 
be  an  arthritis  and  sometimes  simultaneously  involving  other  areas 
near  joints,  should  raise  a  suspicion  of  acute  osteomyelitis,  which  is 
a  fatal  disease  in  many  cases  unless  surgical  aid  comes  to  the  patient 
The  symptoms  consist  in  boring  pain  in  the  part,  great  tenderness 
and  swelling,  and  skin  soon  breaks  down  as  a  purulent  and  offensive 
discharge  makes  its  way  to  the  surface. 

Closely  allied  to  this  is  the  acute  epiphysitis  of  infancy,  in  which 
there  is  suddenly  developed  a  chill  followed  by  great  pain  and  swell- 
ing of  the  joints  or  their  neighborhood.  The  skin  becomes  engorged 
with  blood  and  the  joint  fills  with  pus.  Care  must  be  taken  to 
separate  this  condition  from  rheumatism  and  the  joint  swelling 
sometimes  seen  after  typhoid  fever.  This  state  is  practically  iden- 
tical with  the  acute  arthritis  of  childhood. 

When  arthritis  is  due  to  gonorrhceal  infection  it  is  generally  seen 
in  the  knees  or  ankles,  and  occurs  in  men,  as  a  rule.  It  is  an  in- 
fectious arthritis  and  lasts  very  persistently,  often  attacking  at  the 
same  time  joints  so  rarely  involved  by  rheumatism  as  the  jaw,  the 
vertebral  joints,  and  the  sterno-clavicular  articulation.  According  to 
the  late  Dr.  Howard,  of  Montreal,  it  occurs  in  five  forms: 

a.  Arthralgio,  in  which  there  are  wandering  pains  about  the  joints, 
without  redness  or  swelling.     These  persist  for  a  long  time. 

6.  Rheumatic,  in  which  several  joints  become  affected,  just  as  in 
subacute  articular  rheumatism.     The  fever  is  slight;  the  local  in- 
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flammation  may  fix  itself  m  one  joint,  hut  more  eommonlj  several 
become  swollen  and  tender.  In  this  form  cerebral  and  cardiac  com- 
plications may  occur. 

c.  Acute  gonorrhoeal  arthritis,  in  which  a  single  articulation  be- 
comes suddenly  involved.  The  pain  is  severe,  the  swelling  exten- 
sive, and  due  chiefly  to  periarticular  oedema.  The  general  fever  is 
not  at  all  proportionate  to  the  intensity  of  the  local  signs.  The 
affection  usually  resolves,  though  suppuration  occasionally  super- 
venes. 

d.  Chronic  hydrarthrosis.  This  is  usually  monoarticular,  and  is 
particularly  apt  to  involve  the  knee.  It  comes  on  often  without 
pain,  redness,  or  swelling.  Formation  of  pus  is  rare.  It  occurred 
only  twice  in  ninety-six  cases  tabulated  by  Nolen. 

€.  Bursal  and  synovial  form.  This  attacks  chiefly  the  tendons 
and  their  sheaths,  and  the  bursse  aud  the  periosteum.  The  articula- 
tions may  not  be  affected.  The  bursse  of  the  patella,  the  olecranon, 
and  the  tendo  Achillis  are  most  apt  to  be  involved. 

Acute  articular  rheumatism  in  the  knee  or  ankle  produces  swelling 
of  the  joint,  redness,  heat,  exquisite  tenderness,  immobility  from 
pain,  swelling  of  the  surrounding  tissues.  It  does  not  remain  for  a 
long  {)eriod  unchanged  in  one  joint,  and  is  a  process  accompanied  by 
fever. 

Although  gout  is  capable  of  causing  deformity  in  the  lower  ex- 
tremities, it  has  one  fact  about  it  which  is  of  practical  importance, 
namely,  that  it  involves  the  small  joints  of  the  foot,  while  rheuma- 
tism attacks  the  large  joints,  such  as  the  knee,  by  preference.  Gout 
involves  the  feet  most  commonly,  while  rheumatism  is  more  fre- 
quently seen  in  the  hand,  if  small  joints  are  affected,  and  the  big  toe 
is  the  favorite  place  for  gouty  manifestation.  Aside  from  the  swell- 
ing, redness,  and  exquisite  tenderness  of  gouty  joints,  all  of  which 
symptoms  exceed  in  acuteness  similar  manifestations  in  acute  rheu- 
matism, there  is  often  an  additional  aud  permanent  cause  of  de- 
formity in  the  chalk-stones  which  are  deposited  about  the  joints, 
and  which  are  never  seen  in  rheumatism.  The  history  of  frequently 
recurring  attacks  lasting  but  a  few  days,  accompanied  by  enlarge- 
ment of  the  veins  about  the  joint  aud  shedding  of  the  skin  locally, 
points,  when  added  to  the  symptoms  named,  to  a  typical  case  of 
gout.  It  may  be  almost  impossible  to  determine  whether  a  case 
be  one  of  chronic  rheumatism  or  gout  unless  chalk-deposits  can  be 
found. 
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Sometimes  in  chronic  lead-poisoning  we  have  cIeveloi)ed  what  is 
known  as  plumbic  gout  owing  to  the  deposition  of  urate  of  lead  and 
sodium.  ' 

Acute  synovitis  is  generally  the  result  of  an  injury,  is  confined  to 
one  joints  is  oflen  accompanied  by  a  far  greater  effusion  into  the 
joint  than  is  seen  in  rheumatism,  and  there  is  no  systemic  disturb- 
ance. Should  a  single  joint  be  apparently  effaced  by  an  aberrant 
attack  of  acute  rheumatism  or  synovitis,  the  physician  should  never 
forget  the  possibility  of  its  being  a  gonorrhoeal  arthritis. 

The  onset  of  a  multiple  arthritis,  with  which  there  are  headache^ 
chills,  intense  aching  in  the  bones,  joints,  and  muscles,  and  a  fever 
rising  as  high  as  106°  or  107°,  and  rarely  an  erythematous  rash, 
may  indicate  the  presence  of  dengue.  The  joints  are  swollen  and 
painful,  and  often  both  the  large  and  small  ones  are  involved. 
Another  arthritis,  probably  infectious,  is  sometimes  seen  in  epidemic 
dysentery  and  in  scarlet  fever. 

In  Schonlein's  disease,  which  is  a  form  of  very  severe  purpura^ 
multiple  arthritis,  with  great  pain,  and  purpuric  eruptions  occur,  and 
the  presence  of  the  subcutaneous  exudate  with  oedema  and  sloughing 
of  the  raucous  membrane  of  the  mouth  add  to  the  picture.  The 
patient  seems  very  ill,  but  death  rarely  follows.  Such  rases  are  rare, 
but  the  writer  saw  one  in  consultation  with  Dr.  Wilson,  of  Wood- 
bury, New  Jersey,  in  which  alarming  slouglis  of  the  tonsils  and 
buccal  mucous  membrane  occurred.     (See  chapter  on  Skin.) 

Very  nearly  allied  to  this  are  the  joint-involvements  of  hemo- 
philia, which  in  their  sudden  onset  and  pain  closely  resemble  rheu- 
matism, particularly  as  the  large  joints  are  commonly  involved. 
The  history  of  the  patieut  being  a  bleeder,  or  of  his  being  related  to 
one,  may  clear  up  the  diagnosis. 

Intense?  swelling  of  the  leg,  aside  from  that  due  to  ordinary  oedema, 
may  be  due  to  milk-leg,  which  is  a  condition  of  swelling  of  the 
entire  limb,  generally  limited  to  one  side,  and  seen  during  the  puer- 
jwrium  or  after  any  one  of  the  infectious  fevers,  such  as  typhoid. 
The  joints  are  not  particularly  affected.  On  the  contrary,  the  calf 
of  the  leg  is  the  part  most  affected,  it  being  white,  firm,  hot,  but 
slightly,  if  at  all,  oedematous.  Pain  is  excessive,  there  is  entire 
loss  of  power  in  the  affected  limb,  and  its  temperature  is  miich 
higher  than  normal. 

If  the  swelling  of  the  leg  is  bilateral  and  pits  on  pressure,  it  is 
practically  always  the  result  of  anasarca  from  renal  or  cardiac  di.s- 
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ease;  but  if  imilaleral,  it  may  be  due  to,  as  just  stated,  thrombosis 
of  the  fi'iDoral  vein  (see  chapter  on  the  Skin ;  (Edema). 

Thrct:  very  importDnt  serious  altcratioiis  in  the  nutrition  of  the 
foot  remain  to  be  Doted,  namely,  jwrforating  ulcer  due  to  tabes 
dorsalis,  diabetic  gangrene,  and  senile  gangrene.  Perforating  ulcer 
usually  appears  in  one  foot,  beginning  with  the  formation  of  a  bleb, 
which  changes  to  an  absoes^,  which  in  turn  is  followed  by  necrosis  of 
all  tht!  tissues  of  the  foot  immediately  underlying  the  destroyed  skin. 
With  it  arc  associated  the  signs  of  ataxia.  Sometimes  perforating 
ulcer  of  the  foot  occurs  during  the  course  of  diabetes  mellitus,  but  it 
is  probable  in  many  such  cases  that  locomotor  ataxia  is  associated 
with  the  diabetes.  (Frg.  49.)  In  diabetic  gangrene  the  toes  are 
nearly  always  affected  in  pre- 
ference to  other  ])arts  of  the 
body.  An  analysis  of  the 
urine  will  aid  the  diagnosis 
(see  chapter  on  Skin).  In 
senile  gangrene  the  age  of 
the  patient,  bad  bloodvessels, 
and  the  absence  of  a  suffici- 
ent cause  for  gangrene,  as  from 
trauma,  separate  the  case  from 
any  other  condition,  while  the 
fact  that  senile  gangrene  gen- 
erally affects  the  inner  side 
of  the  foot,  es|>ccially  the  big 
toe,  and  is  a  dry  gangrene, 
renders  the  diagnosis  easy. 
Gangrene  of  the  extremities 
sometimes  follows  the  iufeo 
tioiis  diseases,  such  as  scarlet 
aud  typhoid  fever,  aud  may 
occur  iu  the  course  of  exoph- 
thalmic goitre. 

In  some  oases  of  locomotor  ataxia  flat-foot  from  loss  of  the  plantar 
arch  is  seen,  and  various  dystrophies  of  the  joints  take  place  as  the 
disease  progresses. 

Alterations  in  the  appearance  of  the  tibice  or  ^hinH  often  give  us  a 
clear  idea  of  the  presence  of  late  syphilif^,  either  t>ecause  of  gumma- 
tous swellings  in  this  neighborhood  or  owing  to  the  development  of 
periosteal  thickening  and  exostoses. 


Tubetlc  ulcer. 


CHAPTER  IV. 


HEMIPLEGIA. 


Having  considered  the  mauifcstations  of  disease  as  seen  in  the 
arms  and  legs  in  connection  with  monoplegia  and  paraplegia,  spasm 
and  contracture,  we  must  now  study  the  diagnostic  meaning  of 
hemiplegia,  or  that  form  of  paralysis  which  involves  the  arm  and 
leg  and  head  on  one  side  of  the  body.  This  form  of  paralysis, 
when  complete,  is  always  due  to  a  lesion  arising  above  the  spinal 
cord — that  is,  it  is  cortical  or  due  to  lesions  in  the  lower  tracts  of  the 
brain;  and  the  character  of  the  paralysis,  the  association  of  other 
symptoms  with  it,  and  the  history  of  the  patient  and  his  illness,  will 
render  a  diagnosis  easy  as  to  the  approximate  site  of  the  lesion  in 
most  cases.  The  most  common  causes  are  hemorrhage  into  the  cere- 
bral tissues  from  a  ruptured  bloodvessel,  or  embolism  or  thrombosis 
of  some  vesvsel  supplying  important  areas.  Still  other  causes  of 
hemiplegia  are  brain-tumors,  meningeal  hemorrhage,  degenerative 
processes,  and  hysteria. 

Before  we  enter  into  consideration  of  the  various  symptoms  result- 
ing from  central  nervous  lesions,  it  is  well  to  stop  for  a  moment  for 
the  pur[)ose  of  clearly  understanding  the  anatomy  and  physiology 
of  the  parts  involved,  in  order  that  we  can  properly  study  the  results 
of  lesions  in  the  nerve-centres  or  nervous  tracts. 

It  is  not  necessary  to  remind  the  reader  that  the  brain  is  divided 
into  three  areas,  the  frontal  area  being  concerned  with  intellection, 
the  middle  area  with  motion,  and  the  posterior  area  with  sensation 
and  special  sense.  These  areas  are  again  divided  into  subareas,  each 
of  which  governs  or  is  connected  with  several  functions,  and  still 
further  subdivisions  exist,  in  which  reside  the  centres  governing 
small  areas,  as,  for  example,  a  single  muscle  or  group  of  muscles. 
(Figs.  1  and  2,  Plate  I.)  Disease  of  any  part  of  the  brain  surface, 
therefore,  modifies  more  or  less  the  function  of  that  part  and  the 
part  of  the  body  tributary  to  it.  Beneath  the  surface,  through  the 
so-called  white  matter,  various  fibres  pass,  which  carry  to  or  from 
the  centres  in  the  cerebral  cortex  the  impulses  connected  with  their 
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fonctiGn,  aod  those  fibres  apprcximate  one  another  more  and  more 
doselv  in  the  lower  [tart  of  the  brain  until  they  form  a  bundle 
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a  or  brain,  lo  Blutn-  [lie  liiiertuti  i-apsule.  Naluni]  size.  Tbe 
gnj  nuttGr  of  tlie  cortui  and  clauitnini  1h  lell  unabaded.  but  [hat  or  tbe  corpiia  Etrialum 
and  D)ilic  ttialaniiii  li  sbaded :  OT,  optic  IlialaniuR,  ■howlog  the  medtan,  ]a[cni],  and  an- 
terior nuclei;  yL.  nudeu*  leutlcularia,  ahowlng  Ibe  puumen  large,  and  the  Inner  dlvlsloii 
of  Ibe  globus  i«]]l<]us  very  small ;  AT,  nucleus  caurlatUF,  tbe  large  bead  In  tmat  af.  and 
tbe  dlminliiblng  tail  near  (he  Ibalamus:  Q,  the  knee  of  tbe  liuemal  capnuk'.  Frnm 
"Eve"  to  "  DItjII'"  markji  the  ponitloo  of  the  pyramidal  Iract  as  a  whole,  aod  (he  aereral 
IMlers  Indicate  broaiUy  tbe  reUllre  poaltlona  of  the  tereml  couilitueuti  of  tbe  Inel.  named 
according  (n  tbe  mnvementa  wltb  which  tbej  arc  concerned  :  Tbim  Eye,  morement^  of  the 
eyea:  Hcail,  lit  the  head;  ToJiffue,  of  the  tongue:  JITdhIA,  of  Ibe  mouth  :  Sl^oal.  of  Ibe 
aboulder;  iBiou'.  of  Uic  elbow;  D/./Ua.  of  the  band  ;  MmIo.o!  thealxliimen  ;  Ilip.oC  the  bfp  ; 
Kntt,  of  tbe  kntH! :  TIki,  of  the  foot :  S,  tbe  temporo^cclpital  tract ;  iic.  fibres  lo  Ibe  orclpllal 
lobe :  op.  optic  radiation.  At  this  level  tbe  llbrcs  cf  the  frontal  imcl.  in  [be  fore  limb  of  the 
capaule  In  ftont  of  the  pj-mmlilal  tract,  run  almost  horinintally,  lairHllel  ullb  the  plane  of  tbe 
■ectloii.  rr.  tbe  rostmiaof  the  curpun  callosum.  Spl,  the  ipleiilumo(  the  aamcbnthcnl  aciOH 
boriiontal])-.  Tiic  thick  dark  line  liiilicales  tbe  boundary  of  the  cnvltlea  of  the  anterior  and 
dcKendlng  horns  of  the  latciKt  ventricle  and  of  the  thlnl  ven(rlc1e,  tbe  two  Tentrlclea  tielng 
laid  open  Into  one  by  the  removal  of  Ihe  vclnm  and  choroid  plejua.  clc.  The  oval  outline  tn 
tbe  fore  port  of  thla  cavity  indlontn  the  fornix.  Ijileral  to  the  nucleus  lentlcutaria  are  H?en  In 
oulUne  Ibe  clautnruin,  the  cortex  of  the  bland  of  Rell.  and  Ibe  operculun 
orerlapplcg  Ibe  laland  of  hell.    Pla  ltiterle<l  to  show  which  la  Ihe  bind  pan  of  Iheec 
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I  (corona  I'adiata).     Thus  we  see  id  Plate  II,  how  the  fibres  ariaing 

[  from   the  middle  area  of  the  cortex  cerebri    pass  down    through 

the  lenticular  nucleus  into  the  knee  or  angle  nf  what  is  called  the 

internal  cajisule.     ThU  h  a  lateral  view.     lu  Fig,  50,  which  also 

'  ehtiws  the  results  of  a  lesion  iu  the  capsule,  we  get  an  aQtcro-|K)s- 

tcrior  view.      These  fibres  are  arranged  in  sudi  a  way  that  tlitse 


r  arising  from  the  lower  part  of  the  corlcs,  as  iu  the  facc-eentre,  lie 

I  nearest  the  knee  of  the  capsule,  and  those  highest,  furthest  from 

this  point.     (Fig.  51.)     After  the  motor  fibres  have  pasaed  through 

i  tbe  internal   eapsiile,  they  pass   into  the  cms  cerebri  of  that  side, 


120 


THE  MASIFEHTATIOS  OF  DISEASE  IX  ORGAXS. 


which  (the  crus  cerebri)  connects  the  hemisphere  of  the  same  side 
with  the  cerebellum  behind  it,  aud  the  pons  and  medulla  below  it. 
The  crura  cerebri  are  two  thick  cylindrical  bundles  of  white  matter 
which  emer^  from  the  autorior  border  of  the  pons  (Fig.  62), 
diverge  as  they  pass  upward  and  outward  to  enter  the  under  part 


DUcnni  ■! 


of  each  hemisphere,  as  if  stretching  out  to  receive  the  motor  fibres 
from  the  iuteroal  capsule.  From  the  crura  cerebri  the  motor 
fibres  pass  downward  into  the  pons  Varolii.  Here  thi;  fibres  which 
have  hitherto  travelled  together  divide  into  two  parts,  namely, 
those  from  the  face  and  tongue  centre,  which  pttea  to  the  opposite  side 
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and  become  coDnccted  witli  the  nuclei  of  t)ic  facial  and  bypc^lossal 
Dorves,  n'tiich  act  as  minor  centres  governing  the  face  and  tongue, 
and  the  fibres  for  the  arm,  leg,  and  trunk  of  the  body  which  continue 
on  down  to  the  medulla  oblongata,  where  they  form  the  so-called 
pyramids,  and  having  done  so  most  of  the  fibres  cross  to  the  oppo- 
site side  of  the  spinal  cord  (the  crossing  of  the  pyramids),  and 
80  form  the  crossed  or  lateral  pyramidal  tracts.     (Fig.  50.)    A 


Sbowlng  tbe  mecbsnlam  of  diOtient  bemlpleRiu.  A  leilon  at  A  cauiei  complete  beml- 
plegU  by  deitroyliiK  Ibe  motor  tncl.  One  at  M  ouwa  paralyili  of  tbird  cnnlal  ncive  (motor 
ocultj  tsj  dettroTlDg  Its  nucleu*  or  tool  on  laiue  dde,  and  parab'sliof  arm  and  leg  on  o[ipo«ll« 
Me.  A  lesion  Bt  P  catuei  bclal  palar  on  aame  aide,  hemiplegia  on  opposite  aide.  lu  a  leaion 
■t  H  (be  hTpogloniu  would  be  aOfected  on  one  aide,  wltb  hemiplegia  on  the  other.  (Modined 
bom  EplMiitB.) 

smaller  number  of  fibres,  however,  pass  directly  down  to  the  spinal 
cord  from  the  medulla  oblongata,  and  from  what  is  called  the  direct 
or  anterior  pyramidal  tract.  Direct,  because  it  does  not  cross;  an- 
terior, because  it  lies  along  the  etlgc  of  the  anterior  fissure  of  the 


122 


THE  .VAyiFKSTATIOy  OF  DISEASE  ly  OROAyS. 


cord ;  pyramidal,  becaiue  it  coincs  down  from  the  pyramid.  This  is 
sometimes  called  Tiirck's  column.  (Fig.  50-)  It  is  by  mesas  of 
these  two  tracts  Id  the  spinal  cord  that  motor  impulses  pass  down 
to  llie  Derve-triinks  and  muscles. 

We  can  understand,  theref<)re,  that  if  a  small  lesion  occur.")  at  the 
|)crJi)bcraI  endings  of  the  corona  radiata— that  is,  on  (he  cerebral 
cortex — it  will  only  jiroduce  a  limited  paralysis.  Thup,  as  seen  in 
Fig,  53,  B  clot  at  the  urm-cenire  would  only  involve  the  arm-fibre*. 


Cut  iiliovrlng  iracutn  apliiAl  cord.  ].  Anterior  borna  of  gny  m&Iler  n-lilch  CDHtaln  Ihecelta 
gorenilUE  the  niilrltlon  of  Ibe  muaclei  siid  gl\e  rlM  to  the  motiir  rooli>.  '2.  ToslGrior  bomi  of 
gnj  mallcT  urhicb  recctre  ibe  Knnir>'  rool>.  a.  Cromeil  lateral  pyramidal  or  chler  motor 
tTMls  trota  cortex  of  iHalu.  4.  t'olumna  of  Burd»ch  or  the  outer  aenaory  trscu  cinylng 
I  ni^lnji  upward,  a.  ikiluiiinaafUoll  or  Innvr  aenaory  tiacUcarrylng  Impulte  upvanl.  Tac. 
tile  Bcnalhllily.  6.  Direct  cerebellar  met.  whlcb  carrjea  ImpQlsea  of  a  ecnsnry  chanrler  up- 
ward. Traei  of  miisclu.senae.  7.  Amcio-laleral  tracla.  which  conalet  o(  flbrea  couducllng  Ibe 
gny  insllei  of  Hie  coni  Inio  thai  of  llie  ni«Iiill».  They  eonI«lii  aiilcrtor  nprve-rooU  and  are 
thPi'baiinelA  for  reflex  eOecla.  There  are  also  tracia  In  this  root  for  pnln  and  temperature 
II  of  Tiirok,  or  direct  anterior  pyramidal  Irsct,  which  carrlei  Impulses  of 


varrt. 


If,  liDwover,  the  l&sioii  be  lower  down  wher.;  ihe  fibres  of  the 
eor.ina  radiata  ai-c  getting  closer  and  closer,  as,  fi>r  esaniple,  in  tin: 
internal  eajistile,  then  even  a  small  lesion  will  pnidiice  widesprentl 
]>araiysis,  since  it  will  involve  a  large  number  of  fibres  running 
ultimately  to  widely  separated  areas  in  the  body,  and,  if  largo 
enough,  produce  Iiemijiiegia.  (Figs.  5.3,  anil  54  lesion  A.)  If  the 
lesion  be  situated  in  the  pons  on  one  side,  it  will  <aii!«o  facial  jMiral- 
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j-sis  on  that  side  and  liemipU^ia  on  the  opiiosiie  side  of  tlif  Inid)-, 
because,  as  shown  in  tlie  diagram  (Fijiw.  03,  and  54  M),  it  will,  uuder 
these  pirciimstanceB,  deslrov  tlii'  facial  fibres  after  they  have  crossod, 
and  tlie  muaining  nmtor  fibres  before  tliey  cross.  The  various 
tratts,  motor  and  sensory,  in  the  spinal  cord  are  shown  in  Fig.  55. 

Hemiplegia  from  hemorrhage  is  characterize*!  by  sudden  onset  in 
most  cases,  by  more  or  less  mental  distiirtiancc  and  disorders  of 
motion,  sensation,  and  of  the  s]>ecial  senses  according  to  the  site  of 
the  leaking  vessel.  The  .skin-reflexes  ore  a))t  to  I)e  markedly  de- 
creased and  (he  deep  reflexes  increased,  but  tlie  bladder  and  rectum 
are  not  usually  paralyzed,  although  in  the  first  shock  of  the  acci- 
dent tliere  may  be  vesical  and  rectal  incontinence.  The  mental  dis- 
turbance usually  amounts  to  a  rapidly  oncoming  unconsciousness  in 
hemorrhagic  heniiplt^ia. 


l>lH(niin  of  Ihc  ACitrle!'  ol  Xhe  baw  nf  Ihe  bniin.  flim 
lemlcHliir  Jiirl»ii;  mi  of  etteriw.   Due  of  ilie  laiierlirslM  il 

brniu'lic*.  C.li.i.  A.  Ctrebrslln  jQperlor.  ri.  (vttbclil  InliTk 
(lir<tfliu<lftci.Tcbrli.  Cow.  ji.  A. Ciwnmiitileniilw  innetlines.  C. 
thHlmlcn.  Cxi.  A,  CercbraJIg  media  [A.  tiJiKi'  Sylvlii.  i.  A. 
C.a.  A.  rerebtallsaaterlor.    Com.  A.  Uommiiulcant  anterior. 


The  question  of  the  location  of  the  Icijion  is  very  imixn'tant.  In 
the  great  majority  of  cases  it  is  sitiiutcd  aljovc  the  point  at  which 
the  decnssatioD  of  the  motor  fibres  takes  place  in  the  medulla,  and 
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is,  therefore,  on  the  opposite  side  of  the  body  from  that  on  which 
the  hemiplegia  exists.  If,  however,  the  lesion  be  below  the  decus- 
sation, the  paralysis  and  lesion  are  on  the  same  side,  as  just  described. 
The  most  common  site  for  the  lesion  in  hemiplegia  is  in  the  knee  or 
posterior  limb  of  the  internal  capsule,  owing  to  the  fact  that  the  middle 
cerebral  artery  in  one  of  its  lenticulo-striate  branches  perforates  the 
internal  capsule,  and  ends  in  the  caudate  nucleus,  and  this  artery  is 
so  commonly  ruptured  that  Charcot  has  called  it  the  "  artery  of  cere- 
bral hemorrhage."  (Fig*  56.)  If  the  hemorrhage  does  not  involve 
the  posterior  third  of  the  internal  capsule,  there  are  no  sensory  symp- 
toms associated  with  the  motor  loss,  but  the  paralysis  will  be  practi- 
cally universal  on  that  side,  involving  the  leg  and  arm,  and  the  lower 
part  of  the  face,  so  that  the  mouth  is  drawn  toward  the  healthy  side. 
(Explained  by  Fig.  51.)  The  symptoms  associated  with  hemiplegia 
due  to  this  cause  often  become  very  severe  because  the  hemorrhage 
is  so  profuse  that  the  lateral  ventricles  become  filled  with  blood, 
and  from  them  the  blood  passes  to  the  third,  and  from  there  to  the 
fourth  ventricle,  where,  by  pressure  on  the  vital  centres,  it  speedily 
produces  death.  In  such  cases  deep  unconsciousness,  stertorous 
breathing,  a  slow,  full  pulse,  and  a  flushed  skin,  becoming  some- 
what cyanotic,  may  be  present.  Recovery  never  occurs,  for  the  sec- 
ondary inflammation,  or  softening,  following  the  outflow  of  blood 
produces  fatal  results,  even  if  the  patient  survives  for  some  days. 

In  cases  in  which  the  hemorrhage  is  very  limited  consciousness 
may  be  lost  for  only  a  brief  period,  and  at  most  there  may  l)e  mental 
confusion.  Often  in  mild  cases  there  is  a  slight  return  of  power  in 
the  affocted  side  within  a  few  days,  and  the  temperature  of  the 
affected  part,  which  has  been  raised,  approaches  the  normal.  Fi- 
nally, after  six  to  eight  weeks  the  dominant  symptoms  consist  in 
partial  loss  of  power  of  the  arm  and  leg,  and  the  facial  paralysis 
has  j)erhaps  entirely  disappeared,  although  the  tongue  when  pro- 
truded may  tend  to  go  over  to  one  side.  If  the  case  does  not  pass 
to  such  favorable  result**,  instead  of  recovery  of  power  at  this  time 
there  are  developed  contractions  and  secondary  rigidity  from  de- 
generative processes  extending  to  the  pyramidal  tracts.  (See  Fig. 
50.)  Hitzig  has  shown  that  these  conditions  are  apt  to  be  least 
marked  in  the  morning.  Wasting  of  the  paralyzed  muscles  only 
ensues  from  the  disuse,  and  not  from  trophic  change. 

When  the  case  is  not  of  the  very  severe  type  which  causes  death  in 
a  few  hours,  and  yet  the  lesions  are  such  that  recovery  is  not  going  to 
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take  place,  the  patient  at  the  third  or  fourth  day  becomes  unconscious 
a  second  time,  his  temperature  rises,  he  mutters,  and  grows  restless, 
finally  becomes  comatose,  then  develops  respiratory  failure,  or  a 
hypostatic  congestion  of  the  lungs,  and  dies. 

When  a  patient  is  seized  with  headache,  dizziness,  vertigo,  and 
vomiting,  and  rapidly  oncoming  hemiplegia  and  hemiantesthesia,  at- 
tended at  first  with  no  loss  of  consciousness,  but  in  a  day  by  uncon- 
sciousness and  coma,  he  is  suffering  from  what  has  been  called  ^^  in- 
gravescent apoplexy."  The  hemorrhage,  under  these  circumstances, 
begins  in  the  knee  of  the  internal  capsule,  proceeds  backward  till  it 
involves  the  sensory  fibres  in  the  internal  capsule,  and,  finally, 
breaks  into  the  lateral  ventricle,  soon  after  which  death  ensues. 

When  a  hemiplegia  is  followed  by  rigidity  very  early,  with 
sensory  involvement  and  convulsions,  the  lesion  is  probably  cortical, 
or,  more  correctly,  is  secondarily  cortical  toa  deei>er  hemorrhage,  and 
spreads  over  the  centres  for  the  face,  arm,  and  leg.  Most  com- 
monly, however,  cortical  hemorrhages  are  due  to  injuries,  or  they 
may  arise  from  unprovoked  vascular  rupture.  In  any  case,  they 
are  usually  ushered  in  by  convulsions. 

Where,  on  the  other  hand,  there  is  paralysis  of  the  arm,  trunk, 
and  leg  on  one  side,  with  facial  paralysis  and  antesthesia  on  the  oppo- 
site side  of  a  well-marked  type,  associated  with  early  rigidity  of  the 
paralyzed  side,  conjugate  deviation  of  the  eyeballs,  very  marked 
rise  in  bodily  temperature,  a  contracted  pupil,  and  convulsions,  with 
difficulty  in  swallowing  and  in  speech,  the  lesion  is  to  be  found  in 
the  pons  Varolii  on  the  side  opposite  the  paralysis.  This  is  due  to 
the  fact  that  the  injury  is  below  the  decussation  of  the  facial  nerve. 
(Figs.  53  and  54.)  If  both  sides  of  the  face  are  paralyzed  with 
hemiplegia  elsewhere,  the  lesion  is  in  the  pons  where  the  facial  fibres 
cross.  Pons  paralysis  is  nearly  always  associated  with  giddiness, 
vomiting,  conjugate  spasm  with  nystagmus,  albuminuria,  glycosuria, 
and  marked  disturbances  in  the  respiration  and  heart.  Pontile  hem- 
orrhages are,  however,  very  rare,  and  usually  are  rapidly  fatal. 

Finally,  if  there  is  hemiplegia  of  the  lower  part  of  the  face,  arm, 
and  leg,  and  in  addition  paralysis  of  the  upper  part  of  the  face,  and 
ptosis  from  paralysis  of  the  facial  and  oculo-motor  nerves  on  the 
opposite  side,  and  in  association  impaired  sensibility  and  vasomotor 
changes  in  the  limbs,  the  lesion  is  probably  in  the  crus  cerebri  on 
the  side  of  the  upper  facial  paralysis — that  is,  on  the  same  side  as 
the  ptosis;   but  this  is  only  true  if  the  two  paralyses  have  been 
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simultaneous  in  occurrence,  as  it  is  possible  for  one  lesion  in  one 
place  to  produce  paralysis  of  the  face  and  another  elsewhere  to  pro- 
duce the  hemiplegia  (see  Ptosis  in  chapters  on  Face  and  on  the  Eye). 

If  in  the  development  of  symptoms  of  cerebral  hemorrhage  there 
be  little  hemiplegia  and  temporary  unconsciousness,  followed  in  some 
hours  by  a  sudden  aggravation  of  the  symptoms,  it  may  be  that  in 
the  beginning  of  the  attack  the  lesion  has  been  in  the  frontal  lobes, 
but  has  gradually  extended  backward  until  it  has  ruptured  into  the 
lateral  ventricle.  So,  too,  a  hemorrhage  into  the  occipital  lobe  or 
the  posterior  part  of  the  parietal  lobe  is  rarely  marked  by  much 
hemiplegia,  and,  if  present,  the  leg  is  more  paralyzed  than  the 
arm.  The  characteristic  symptom,  however,  is  well-marked  hemian- 
sesthcsia  (see  chapter  on  Skin),  and  hemianopsia  (see  chapter  on 
Eye).     Generally,  however,  such  changes  result  from  a  thrombos's. 

When  there  is  developed,  in  cases  of  hemiplegia,  aphasia  or  dis- 
onlered  si>eecb,  there  is  probably  a  lesion  in  the  neighborhood  of  the 
third  frontal  convolution,  or  the  island  of  Reil  (see  chapter  on 
Si>ee('h). 

Hemiplegia  may  be  due  to  cerebellar  hemorrhage,  in  which  case 
there  are  loss  of  consciousness  deepening  into  profound  coina,  con- 
tracted pupils,  vomiting  in  many  of  the  cases,  and  finally  death  when 
hemorrhage  breaks  into  the  lateral  ventricb.  The  diagnosis  of  cere- 
bellar hemorrhage  is  very  difficult. 

Of  the  irregular  forms  of  hemiplegia  there  are  several.  Some- 
times the  leg  is  from  the  beginning  more  affejted  than  the  arm,  and 
remains  paralyzed  long  after  the  face  and  arm  have  recovered.  The 
leg  may  become  rigid  and  distorted  by  contractures,  and  there  will 
often  be  found  j)resent  marked  anaesthesia  of  the  skin  of  the  paral- 
yzed leg  and  arm,  with  hemianopsia  and  aphasia.  Such  symptoms 
indicate  a  lesion  of  comparatively  small  size  involving  the  leg-fibres 
and  some  of  the  sensory  fibres  in  the  internal  capsule,  and  results 
from  rupture  of  the  lenticulo-optic  artery.  When  the  arm  suffers 
most  the  symptoms  just  described  as  in  the  leg  are  seen  in  it,  and 
motor  aphasia,  if  the  lesion  is  on  the  right  side,  is  often  very 
marked,  as  is  also  facial  paralysis.  This  is  supposed  to  be  due  to 
the  anterior  frontal  artery,  a  branch  of  the  anterior  cerebral  artery, 
bec»()m i  n y:  d  i sensed . 

When  post-hemiplegic  chorea  attacks  the  paralyzed  limbs  there  is 
often  a  focal  lesion  in  the  posterior  extremity  of  the  internal  capsule. 

The  symptoms  we  have  just  detailed  may  also  arise,  as  we  have 
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already  said,  from  embolism  or  throrabos's  of  the  cerebral  vessels  as 
well  as  from  hemorrhage  from  them.  How  are  we  to  separate  the 
hemiplegias  of  hemorrhage  and  occlusion  ?  In  many  cases  thrs  is  ira- 
})Ossible,  but  there  are  some  diifereutial  points  which  may  aid  us.  In 
the  first  place,  thrombosis  is  a  condition  of  advanced  age,  while 
hemorrhage  may  occur  at  any  time  from  thirty  years  of  age  on.  The 
presence  of  hemiplegia  in  a  young  man,  therefore,  is  probably  not  due 
to  a  thrombosis.  Again,  hemorrhage  occurs  often  after  exertion  or 
the  drinking  of  stimulant^,  and  occurs  rarely  in  sleep,  whereas 
thrombosis  not  rarely  comes  on  under  these  circumstances,  and  often 
develops  during  the  night,  so  that  the  patient  awakes  paralyzed,  and 
a  patient  may  have  both  thrombosis  and  apoplexy.  In  hemorrhage, 
consciousness  is  generally  lost,  whereas  in  thrombosis  it  is  often  only 
dimmed.  Vomiting  and  contracted  pupils  from  pressure  on  the 
lower  centres  indicate  hemorrhage,  while  their  absence  may  point  to 
thrombosis.  Finally,  the  general  systemic  shock  and  febrile  move- 
ment are  apt  to  be  greater  in  hemorrhage  than  in  thrombosis.  The 
history  of  syphilitic  infection,  producing  an  endarteritis,  also  points 
to  thrombosis,  although  hemorrhage  may  arise  from  this  cause  also. 

The  diagnosis  of  embolism  producing  hemiplegia  from  the  paral- 
ysis due  to  hemorrhage  is  always  more  or  less  difficult,  but  the  pres- 
ence of  chronic  or  ulcerative  endocarditis  or  their  results,  or  other 
cause  for  the  formation  of  emboli,  aid  the  diagnosis.  Where  the 
cause  is  embolism  the  onset  is  sudden,  whereas  in  thrombosis  it  is 
sometimes  more  gradual.  The  paralysis  from  embolism  is  more 
commonly  on  the  right  side  of  the  body,  owing  to  the  fact  that  it  is 
more  easy  for  an  embolus  to  pass  into  the  left  middle  cerebral  artery 
than  into  the  right. 

Spastic  hemiplegia  may  l)e  due  to  cerebral  tumor,  and  is  often 
associated  with  convulsions,  particularly  if  the  growth  be  cortical. 
Very  often  the  paralysis  of  cerebral  tumor  will  be  found,  from  the 
history,  to  have  come  on  gradually.  Thus,  the  history  may  be  that 
at  first  the  side  of  the  fiice  has  been  paralyzed,  then  the  arm  and 
then  the  leg,  and  that  the  complete  loss  of  power  has  not  been 
sudden  but  gradual  in  the  part  affi»cted,  or  that  a  convulsion  has  left 
that  side,  which  was  previously  only  impaired  in  strength,  totally 
paralyzed. 

Hemiplegia  also  comes  on  as  a  result  of  cerebral  syphilis,  and, 
aside  from  a  history  of  specific  infection  and  response  to  specific  me*di- 
catiou,  presents  few  characteristic   signs.     The  presence  of  intense 
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headache,  convulsions  of  an  epileptiform  type,  and  the  fact  that  the 
paralysis  occurs  in  some  cases  in  early  youth,  point  to  its  origin. 

Another  cause  of  bemipl^ia  is  diffuse  cerebral  sclerosis  of  one 
hemisphere  (not  multiple  sclerosis),  in  which  the  most  constant 
symptoms  are,  in  addition  to  the  paralysis,  evidences  of  motor  irrita- 
tion, such  as  epileptoid  convulsions  of  a  bilateral  or  unilateral  char- 
acter, rhythmical  or  arhythmical  twitchings  of  the  muscles  like  chorea, 
and  dementia. 

Hemiplegia  may  also  arise  from  hsematoma  of  the  dura  mater. 
The  symptoms,  aside  from  the  paralysis,  are  headache,  stupor,  irreg- 
ular pulse,  vomiting,  and  contracted  pupils,  or,  in  other  woixls, 
symptoms  of  cerebral  compression.  Sometimes  twitchings  of  the 
paralyzed  side  occur,  and  if  the  clot  be  near  the  third  frontal  con- 
volution or  the  island  of  Reil,  aphasia  may  be  present.  Sensation  is 
usually  not  involved.  The  diagnosis  of  this  form  from  that  due  to 
hemorrhage  is  often  impossible. 

Hemiplegia  arising  from  acute  infantile  cerebral  paralysis  has 
many  of  the  distinctive  features  already  described  when  discussing 
the  paraplegia  due  to  this  diseased  state.  The  age  of  the  patient, 
the  occurrence  of  epileptiform  convulsions  and  of  athetosis  in  the 
affected  parts,  and  the  patient's  history  are  the  important  points  to 
be  recalled  in  making  a  diagnosis.  The  lesion  is  always  due  to  a 
cerebral  hemorrhage  or  to  embolic  softening. 

When  hemiplegia  occurs  in  locomotor  ataxia,  it  depends  not  upon 
the  disease,  but  upon  a  complicating  hemorrhage,  embolism,  or 
thrombosis. 

A  slowly  developed  hemiplegia  sometimes  results  from  multiple 
sclerosis,  the  pathological  process  involving  the  side  of  the  pons  and 
spinal  cord,  but  the  intention-tremor,  the  peculiar  speech,  the  nys- 
tagmus, and  the  very  excessive  reflexes  aid  us  in  the  diagnosis  of 
this  cause  of  the  loss  of  power. 

A  form  of  hemiplegia  which  is  often  very  misleading  is  that  oc- 
curring in  general  paralysis  of  the  insane  or  paretic  dementia.  In 
this  disease  the  patient  often  has  attacks  of  vertigo,  unconsciousness, 
and  more  or  less  marked  hemiplegia  or  monoplegia,  sometimes  with 
aphasia  if  the  right  side  is  paralyzed.  This  form  is  also  liable  to  be 
wrongly  diagnosed  by  reason  of  the  epileptiform  convulsions,  which 
frequently  occur,  and  which  in  connection  with  the  paralysis  give 
the  impression  in  the  first  attack  that  there  is  a  hemorrhage  of  the 
cerebral   cortex.      The  preseuce   of   the  altered  disposition  of   the 
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patient^  the  loss  of  memory  and  intelligenoe,  the  peculiar  stumbling 
speech,  and  the  curious  changes  in  the  handwriting  are  some  of  the 
symptoms  which  complete  the  diagnostic  picture. 

Hemipl^ia  sometimes  comes  on  in  purulent  meningitis.  The 
history  of  a  head-injury  or  of  a  pysemic  or  infective  process,  the 
cerebral  symptoms,  the  stiffness  of  the  back  of  the  neck,  the  impair- 
ment of  the  normal  movements  of  the  eyeball ,  and  the  optic  neuritis, 
associated  with  the  convulsions,  make  the  diagnosis  possible. 

A  very  rare  form  of  paralysis,  in  which  the  arm  on  one  side  and 
the  leg  on  the  other  side  are  involved,  is  due  to  a  bulbar  lesion  just 
where  the  decussation  of  the  pyramids  takes  place.  This  is  called 
crossed  paralysis,  and  is  due  to  cutting  off  of  one  set  of  fibres  be- 
fore they  cross,  and  the  others  after  they  have  crossed.  (See  chap- 
ters on  Hand  and  Arm,  Feet  and  Legs,  and  Face  and  Head  for 
further  information  as  to  crossed  paralysis.) 
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CHAPTER  V. 

THE  TONGUE,  MOUTH,  AND  PHARYNX. 

The  general  appearance  of  the  tongue— Its  coating — Its  appearance  in  poisoning — 
Fissures  and  ulcers  of  the  tongue — Eruptions  on  the  tongue — Atrophj  and  hy- 
pertrophy of  the  tongue — Paralysis — Tremor  and  spasm  of  the  tongue. 

The  appearance  of  the  tongue  is  recognized  as  indicative  of  the 
general  condition  of  the  patient,  and  is  a  valuable  diagnostic  aid  in 
many  diseases  other  than  those  associated  with  disorder  of  the  gastro- 
intestinal mucous  membrane.  In  examining  this  organ  the  physi- 
cian should  take  note  of  the  condition  of  its  surface,  its  shape  as 
it  lies  in  the  mouth  or  is  protruded,  and  the  character  of  its  move- 
ments. He  should  also  see  that  it  is  well  protruded,  and  examine 
the  back  of  it  more  than  the  tip,  as  the  latter  is  the  part  giving  the 
least  information. 

Before  discussing  the  precise  appearance  of  the  tongue  in  the  vari- 
ous disorders  in  which  it  becomes  altered  in  appearance,  it  is  well  to 
remember  that  its  surface  is  covered  by  mucous  membrane,  which 
differs  in  various  parts.  The  epithelium  is  scaly  and  rests  upon  the 
corium  or  mucosa.  The  mucosa  also  supports  many  papillae  which 
are  thickly  distributed  over  the  anterior  two-thirds  of  the  tongue 
on  its  upper  surface.  These  papilhe  give  the  peculiar  roughness 
which  is  so  characteristic  of  this  surface,  and  occur  in  three  forms, 
namely,  the  circumvallate  or  large  papillae,  the  fungiform  or  mediate, 
and  the  filiform.  The  circumvallate  are  only  eight  or  twelve  in 
number,  and  are  arraugixl  at  the  back  of  the  tongue  in  the  shape  of 
the  letter  V^,  with  the  point  toward  the  root  of  the  organ.  The 
fungiform  papilhe  are  scattered  freely  over  the  tongue,  mostly  at  the 
sides  aud  tip,  and  appear  as  deep-red  eminences,  the  bases  of  which  are 
smaller  than  their  free  extremities.  Their  epithelial  covering  is  very 
thin.  The  filiform  papillae,  which  cover  the  anterior  surface  of  the 
tongue,  are  very  minute,  aud  arranged  in  lines  corresponding  in  direc- 
tion with  the  two  rows  of  the  circumvallate  papillae.  From  their 
apices  project  many  fine  filiform  processes,  which  are  of  a  whitish 
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tint  owing  to  the  density  of  the  epithelium  of  which  they  are  com- 
posed. There  are,  in  addition,  many  simple  papillae  which  cover  the 
surface  between  the  peculiar  ones  already  described.  It  is  the  fungi- 
form papillse  which  are  seen  most  commonly  in  cases  of  disease,  for 
they  become  large  and  prominent,  and  because  of  their  red  color 
show  through  the  coating  as  red  dots. 

The  appearance  of  the  surface  of  the  tongue  varies  greatly  even 
in  health  according  to  the  condition  of  its  mucous  membrane  and 
the  epithelium  covering  it.  The  most  common  alterations  in  its  ap- 
pearance are  due  to  mere  superficial  coatings  or  fur,  which  consist  of 
dead  epithelial  cells,  micro-organisms  of  many  kinds,  and  abnor- 
mally shaped  living  epithelium.  Smalt  particles  of  food  may  also 
be  present.  Butlin  believes  that  the  coating  is  chiefly  due  to  micro- 
organisms. The  question  as  to  how  characteristic  of  a  particular 
disease  any  one  coating  or  fur  may  be  has  been  warmly  discussed. 
Some  have  gone  so  far  as  to  assert  that  the  coating  of  the  tongue  is 
not  indicative  of  any  state  in  particular,  while  others,  of  whom  the 
author  is  one,  are  convinced  that  while  an  absolute  diagnosis  of  dis- 
ease in  other  organs  cannot  be  based  upon  the  appearance  of  the 
tongue  great  aid  can  be  gained  by  its  study. 

There  are,  however,  very  few  conditions  of  the  coating  of  the 
tongue  which  are  pathognomonic  of  any  one  disease,  since  the  coat- 
ing is  produced  by  the  local  conditions  of  the  mouth  rather  than  by 
the  disease  itself. 

Taking  up  for  consideration  the  various  forms  of  coating,  we  find 
that  the  area  at  the  base  between  the  circumvallate  papillae  is  always 
somewhat  coated  even  in  the  best  of  health,  and  that  in  disease  the 
heaviest  coating  is  generally  found  in  this  region,  while  the  tip  and 
sides,  even  in  those  diseases  in  which  the  coating  is  heaviest,  are 
generally  fairly  clear.  This  is  in  part  due  to  the  character  of  the 
epithelium  in  different  parts,  and  to  the  fact  that  the  tip  and  sides  are 
generally  scraped  clean  by  the  movements  of  the  tongue.  Further, 
it  should  be  remembered  that  the  development  of  coating,  aside 
from  digestive  derangements,  depends  chiefly  on  three  factors :  first, 
immobility  of  the  tongue,  so  that  it  is  kept  clean  by  rubbing;  second, 
mouth-breathing,  whereby  the  surface  becomes  dry  and  less  easily 
cleansed;  and,  third,  fever,  which  not  only  dries  the  surface  of  the 
tongue  by  mouth-breathing,  but  interferes  with  salivary  secretion. 
Additional  local  causes  are  a  decayed  or  ragged  tooth  or  follicular 
tonsillitis,  which  infects  the  lingual  epithelium,  lack  of  cleanliness. 
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aud  habits,  such  as  smoking.     In  the  last  class  of  patients  a  heavily 
coated  tongue  in  the  morning  is  very  common. 

The  tongue  of  the  typhoid  state,  and  of  typhoid  fever  in  particu- 
lar, is  quite  characteristic,  because  the  prolonged  illness,  the  great 
exhaustion,  and  the  general  apathy  of  the  patient  all  conspire  to 
produce  a  peculiar  coating  on  this  organ.  Early  in  the  disease  the 
surface  of  the  tongue  may  be  more  or  less  foul,  resembling  the  tongue 
we  shall  describe  in  biliousness,  in  that  the  back  part  is  coated  evenly 
and  with  a  paste,  but  very  soon  a  characteristic  sign  appears,  namely, 
that  the  tip  of  the  tongue  aud  its  edges  become  red,  and  the  coating 
becomes  most  marked  on  each  side  of  the  median  fissure,  which  in- 
creases in  depth  from  before  backward.  The  tongue  also  becomes 
narrow  instead  of  broad  and  flabby,  as  it  is  in  biliousness,  and  is 
drier.  If  the  attack  be  mild,  this  condition  may  remain  till  con- 
valescence is  established;  but  if  the  disease  runs  a  severe  course,  the 
coating  becomes  very  heavy,  more  dry,  rough  and  brown  from  ex- 
posure to  air  and  medicine.  The  furred  appearance  becomes  almost 
shaggy  at  the  back  portion,  and  the  drying  proceeds  until  the  under- 
lying epithelial  layer  is  cracked  and  Assured,  so  that  tiny  exudations 
of  blood  add  to  the  lingual  discoloration.  The  reddened  edges  be- 
come dusky  in  hue,  and  may  be  cracked  and  fissured  also.  (Fig.  1, 
Plate  III.)  The  tougue  is  very  slowly  protruded  on  request,  partly 
from  mental  apathy,  partly  from  feebleness  and  because  its  surface  is 
so  stiflFened  that  to  move  it  is  difficult.  It  is  equally  slowly  withdrawn 
for  similar  reasons,  and  while  protruded  is  often  markedly  tremulous. 
Toward  the  close  of  the  attack  the  tongue  cleans  off  through  exfolia- 
tion of  the  dead  epithelial  accumulatiou,  and  this  is  a  favorable  or 
unfavorable  sign  according  to  whether  the  remaining  surface  is  red 
and  moist  or  dusky  and  dry.  Sometimes  these  characteristic  coat- 
ings do  not  appear,  the  tongue  beiug  browu  and  rough  all  through 
the  disease. 

A  small  triangular  ])atch  devoid  of  coating  is  often  seen  at  the  tip 
of  the  tougue  in  relapsing  fever. 

In  biliousness  the  tongue  is  coated  almost  uniformly  by  a  whitish- 
yellow,  pasty  coat,  extending  from  back  to  tip  and  side  to  side.  The 
tongue  is  broad  and  flabby,  and  sometimes  indented  by  the  teeth, 
while  the  breath  is  foul  and  heavy.  (Fig.  2,  Plate  III.)  A  similar 
tongue  is  seen  in  severe  tonsillitis,  except  that  it  seems  even  more  foul 
and  less  yellow  in  tint.  Similarly  in  jaundice  of  the  acute  catarrhal 
tyi)e  we  have  a  coating  still  more  yellow  in  some  cases,  because,  as 
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Fothergill  assorts,  the  coat  has  been  stained  by  the  tauro-cholic  acid 
eliminated  by  the  salivary  glands.  The  circum vallate  papillse  are 
often  prominent  and  stand  above  the  coatings  which  is  easily  removed 
on  scraping. 

A  broad^  white^  heavily  coated  moist  tongue  is  often  seen  in  acute 
articular  rheumatism^  becoming  dry  if  the  fever  is  high  and  the 
attack  prolonged. 

The  white  tongue  of  persons  who  take  large  amounts  of  milk  is 
generally  not  smooth  and  pasty,  but  rather  rough  in  appearance. 
If  the  tongue  be  suffering  from  an  attack  of  thrush  (saccharomyces 
albicans),  the  white  coating  will  consist  of  irregular  white  masses  of 
the  growth,  which,  if  in  great  number,  often  coalesce  and  make  a 
fairly  even  surface.  The  soreness  of  the  mouth,  the  local  heat,  the 
salivation,  and  the  age  of  the  person — generally  a  young  child,  render 
the  diagnosis  easy. 

A  grayish  diphtheritic-looking  coating  of  the  tongue  occurring  in 
adults  may  be  due  to  the  growth  of  various  forms  of  mycoses. 
Thus,  a  fine  network  of  loptothrix  in  threads  and  tufts  often  spreads 
over  the  tongue,  particularly  in  the  region  of  the  circumvallate  pa- 
pillae. The  growth  may  be  quite  dark  in  color,  but  it  is  8ej)arated 
from  the  exudate  of  diphtheria  by  microscopic  study  and  the  absence 
of  systemic  disturbance. 

Sometimes  on  examining  the  tongue  of  a  child  we  find  that  it  is 
broad  and  flabby  and  covered  by  a  gray  coating  which  is  smooth 
and  fairly  moist.  Scattered  throughout  this  coating  are  patches  in 
which  the  coating  and  epithelium  have  been  shed,  leaving  red  spots 
with  sharply  defined  edges,  wliich  spots  are  said  to  be  '^worm- 
eaten''  in  their  appearance;  tliat  is,  to  have  the  irregular  outline  of 
the  marks  on  a  worm-eaten  leaf.  In  these  areas  are  to  be  seen 
enlarged  and  reddened  fungiform  papillie.  Such  a  tongue  is  typical 
of  what  has  been  called^  by  Eustace  Smith,  '^  mucous  disease,*'  a 
condition  in  which  there  exists  a  more  or  less  marked  chronic 
catarrhal  process  in  all  the  mucous  membrane.  (Fig.  3,  Plate  III.) 
If,  on  the  other  hand,  there  is  a  comparatively  light  coating  dotted 
irregularly  by  bright-red  spots,  which  are  not  raised  above  the  sur- 
face, but  are  very  numerous,  and  the  patient  is  a  child,  the  diagnosis 
may  be  made  of  acute  or  subacute  gastric  catarrh.  (Fig.  4,  Plate 
III.) 

The  so-called  strawberry  tongue  is  one  in  which  the  organ  is 
covered  by  a  thick  whitish  coat,  through  which  project  the  fungiform 
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papillae^  which  have  been  deprived  of  their  epithelial  coverings  and 
being  swollen  or  enlarged  stand  out  prominently.  This  appearance 
of  the  tongue  is  seen  commonly  in  scarlet  fever^  but  is  not,  as  has 
been  thought,  pathognomonic  of  that  disease.  The  fungiform  pa- 
pillae in  the  strawberry  tongue  of  scarlet  fever  are,  however,  partic- 
ularly prominent  and  erect. 

When  the  tongue  is  excessively  furred  or  rough  in  appearance, 
the  coating  is  due  to  abnormally  long  and  projecting  papillae  covered 
by  an  excess  of  living  and  dead  epithelial  cells;  it  may  denote  grave 
disease  of  the  viscera,  but  in  rare  instances  possesses  no  diagnostic 
importance,  unless  coupled  with  other  symptoms.  This  tongue  is 
sometimes  seen  in  scrofulous  children  in  whom  strumous  manifesta- 
tions are  marked. 

Should  the  tongue  be  denuded  not  only  of  coating,  but,  in  addi- 
tion, of  its  normal  epithelium,  so  that  it  appears  dry,  hard  and 
harsh  to  the  touch,  it  denotes,  as  a  rule,  grave  and  advanced  disease 
of  an  exhausting  nature,  such  as  renal,  hepatic,  or  gastric  disorder 
about  to  cause  the  death  of  the  patient.  Sometimes  this  condition  is 
seen  in  advanced  phthisis  or  gastric  carcinoma,  and  is  of  evil  omen. 
When  it  is  bereft  of  epithelium,  beefy  and  red-looking,  elongated 
and  narrowed,  and  shows  a  peculiar  roundness  when  protruded, 
severe  visceral  disease  of  the  abdominal  organs,  such  as  dysentery, 
or  hepatic  abscess,  or  carcinoma,  will  often  be  found,  or,  in  some 
cases,  this  condition  develops  to  add  to  the  discomfort  of  cases  of 
advanced  pulmonary  tuberculosis  or  acute  peritonitis.  This  tongue 
is  sometimes  called  the  '*  parrot  tongue." 

In  this  connection  the  point  should  be  noted  that  dryness  of  the 
tongue  in  the  presence  of  grave  disease  is  always  an  evil  omen,  and 
returning  moisture  of  the  tongue  a  favorable  one. 

Unilateral  coating  of  the  tongue  may  be  due  to  a  decayed  or  rag- 
ged tooth,  or  to  hemiplegia,  which  prevents  that  side  of  the  tongue 
from  being  cleaned  through  movement.  Hillow  and  Fairlie  Clark 
both  assert  that  morbid  conditions  of  the  second  division  of  the 
trifacial  nerve  cause  unilateral  coating,  and  that  abnormalities  of  the 
third  division  do  not  produce  these  changes  as  we  would  expect 

The  coating  of  the  tongue  is  oft;en  so  stained  by  extraneous  sub- 
stances as  to  he  entirely  changed  in  appearance.  If  the  coating  be 
black,  the  color  may  l>e  due  to  the  ingestion  of  iron,  of  bismuth, 
charcoal,  ink,  or  blackberries,  mulberries,  cherries,  or  red  wine. 
In  very  rare  cases  it  is  black,  not  from  the  growth  of  a  fungus,  as 
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has  been  thought,  but  from  overgrowth  of  the  epithelium  with  ihe 
deposit  of  a  black  pigment  of  unknowD  origin.  Usually  this  brown- 
ish-black discoloration  is  confined  to  the  middle  of  the  tongue.  The 
affected  surface  is  often  rough,  due  to  the  enlarged  papillae,  and  the 
edges  of  the  spot  are  less  black  than  the  centre.  In  professional 
tea-tasters  the  tongue  may  be  orange  tinted. 

The  coating  may  be  stained  brown  from  the  chewing  of  tobacco, 
licorice,  nuts,  and  prunes,  or  chocolate,  and  yellow  from  the  ingestion 
of  laudanum  or  rhubarb. 

The  color  of  the  tongue  itself,  aside  from  discoloration  of  its  epi- 
thelium, is  an  important  diagnostic  aid.  It  is  exceedingly  pale  in  aH 
forms  of  aneemia,  particularly  those  due  to  lack  of  haemoglobin,  such 
as  chlorosis  or  acute  ansemia  from  hemorrhage,  and  in  pernicious 
ansemia,  when  well  advanced,  it  has  a  remarkable  pallor.  It  is  livid 
and  cyanotic  in  cases  of  pulmonary  disease  interfering  with  oxida- 
tion of  the  blood,  or  in  cardiac  disease  with  similar  difiBculty. 

Purple  spots,  which  may  be  almost  black,  may  be  present  in 
Addison's  disease.  Sometimes  they  are  bluish-black,  and  always 
well  defined  and  even  with  the  surface.  Very  rarely  the  tongue  is 
discolored  by  infarcts,  blood-stains,  and  bruises.  When  the  tongue 
has  its  edges  dotted  with  yellowish  patches  of  a  slightly  elevated 
character  the  condition  is  xanthelasma,  and  the  liver  will  often  be 
found  to  be  disordered. 

In  cases  of  poisoning  by  corrosive  sublimate  the  tongue  presents 
a  most  characteristic  appearance,  for  it  is  white  and  shrivelled,  and 
the  papillse  at  the  base  are  unusually  large. 

When  sulphuric  acid  has  been  swallowed  the  tongue  has  a  parch- 
ment-like appearance,  is  at  first  white  and  then  gray  or  brownish- 
gray,  and  finally  covered  by  a  black  slough,  which  as  it  separates 
leaves  a  swollen  excoriated  patch.  In  nitric-  and  chromic-acid-poison- 
ing the  tongue  is  shrivelled  and  lemon-yellow  in  color,  as  it  is  when 
hydrochloric  acid  has  been  swallowed.  The  tongue  of  carbolic-acid- 
poisoning  is  very  characteristic  indeed,  for  it  is  shrivelled  and  puck- 
ered into  folds.  The  spots  where  the  acid  has  touched  are  brownish  if 
impure  acid  has  been  swallowed,  or  white  if  the  pure  acid  has  been 
taken.  In  the  course  of  a  few  hours  this  spot  becomes  surrounded  by  a 
red  zone,  and  finally  becomes  dark  brown  or  black  in  the  centre.  After 
oxalic  acid  is  taken  the  tongue  may  be  covered  by  a  thick  white  coat 
and  looks  as  if  it  had  been  scalded.  Caustic  potash  and  soda  soften 
the  mucous  membrane,  so  that  it  is  pulpy  and  easily  detached,  and 
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looks  pearly  red  or  yellow  in  hue.  When  ammonia  is  swallowed 
the  color  is  white^  but  superficial  oedema  may  make  it  pearly  in  appear- 
ance^ and  acid  nitrate  of  mercury  renders  it  very  red.  Cantharidal 
poisoning  produces  large  lingual  blisters  and  sores. 

Aside  from  the  coating  and  the  color  of  the  tongue,  its  surface 
should  be  examined  to  discover  fissures,  cracks,  ulcers,  sloughs,  and 
swellings.  The  tongue  is  often  seen  to  be  superficially  and  irregu- 
larly fissured  in  old  persons,  particularly  in  those  who  have  used 
large  quantities  of  strong  alcoholic  drinks  or  strong  tea,  or  who  have 
chewed  tobacco  incessantly  for  many  years.  The  fissures  cross  each 
other  in  every  direction,  although  the  central  fissure  which  runs 
longitudinally  is  generally  deepest  and  longest.  If  the  ftirrows  are 
very  deep,  they  may  indicate  the  early  stages  of  what  Wunderlich 
has  called  dissecting-glossitis,  which  in  turn  may  be  due  to  syphilis,^ 
although,  as  a  rule,  the  fissures  of  the  tongue  due  to  syphilis  are 
deepest  at  the  edges  of  the  organ,  and  are  due  to  pressure  by  and 
from  irritation  from  the  teeth  or  to  ulceration,  and  subsequent  cica- 
trization of  small  syphilitic  nodules  or  gummata.  The  cervical 
glands  are  rarely  involved  in  such  cases.  If  only  one  ulcer  is  pres- 
ent, it  may  be  chancre,  which  will  have  the  peculiar  Hunterian  hard 
base,  and,  in  such  a  case,  the  cervical  glands  will  probably  be  en- 
larged. An  epithelioma  may  also  have  an  indurated  base  with 
secondary  glandular  enlargement.  Lingual  ulcers  may  also  be  pres- 
ent as  the  mucous  patches  of  syphilis,  or  be  due  to  wounds  from  the 
teeth,  a  broken  pipe-stem,  or  a  fork.  When  these  become  chronic 
their  separation  from  those  due  to  syphilis  and  tuberculosis  is  prac- 
tically impossible  on  superficial  examination.  Sometimes  an  ulcer 
of  the  tongue  is  due  to  epithelioma;  but  if  this  is  the  case,  the 
patient  will  probably  be  past  thirty  years  of  age.  As  deep  syphilitic 
ulcers  heal  sclerosis  of  the  tongue  may  develop. 

Multiple  ulceration  of  the  tongue  may  be  due  to  tubercular  dis- 
ease, which  is  very  rarely  primary,  but  rather  secondary  to  its  pres- 
ence elsewhere.  The  sores  are  often  stellate  in  shape,  and  there  is 
always  swelling  of  the  cervical  lymphatics,  whereas  in  multiple 
syphilitic  ulceration  of  the  tongue  the  glands  generally  escape.  The 
diagnosis  between  tubercular  ulcer  and  that  due  to  epithelioma  is 
more  difficult,  since  in  both  diseases  the  cervical  glands  are  in- 
volved.    Both  are  more  common  in  men  than  in  women.     The 

1  This  is  denied  by  Demarquay  and  doabted  by  Butlin. 
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age  of  the  patient,  the  presence  of  tubercular  disease  elsewhere,  and 
the  absence  of  induration  point  to  tubercle.  The  tuberculous  ulcer 
is  not  surrounded  by  much  inflammation,  is  covered  by  grayish 
purulent  mucus,  and  may  contain  bacilli  of  tubercle,  and  is  often 
associated  with  tubercular  nodules,  which  have  not  broken  down. 

Ulcers  of  the  tongue  may  also  be  due  very,  very  rarely  to  lupus. 
A  very  similar  tongue  is  seen  in  a  tropical  disease  with  intestinal 
disorder  called  by  Thin  *'  psilosis."  An  herpetic  eruption  appears 
on  the  tongue,  which  leaves  large  areas  devoid  of  epithelium,  while 
sinuous  furrows  or  fissures  develop.  These  fissures  then  heal,  the 
patches  become  pallid,  and  recovery  takes  place. 

The  various  ulcerated  surfaces  so  far  described  might  be  confused 
with  ulcerative  stomatitis,  but  their  chronic  character  and  insensi- 
tiveness  as  compared  to  acute  ulcers  of  the  tongue,  associated  with 
a  specific  history  or  manifestiitions  of  tuberculosis  or  syphilis  else- 
where, render  the  diagnosis  clear. 

An  ulcer  on  the  frsenum  may  be  due  to  whooping-cough,  in  which 
disease  the  edge  of  the  lower  incisors  may  injure  the  tongue  in  the 
paroxysm  of  cough,  or  it  may  indicate  the  presence  of  a  ragged  tooth, 
which  produces  constant  irritation,  or,  if  the  patient  is  advanced  in 
years,  represent  the  early  stages  of  epithelioma,  or  that  a  broken 
pipe- stem  has  produced  a  wound. 

Very  rarely  the  tongue  partakes  of  the  ulceration  of  the  tonsils 
and  roof  of  the  mouth  which  is  seen  in  cases  of  Schonlein's  disease, 
accompanied  by  purpuric  eruptions  on  the  skin  and  evidences  of 
septicaemia. 

Should  the  tongue  be  marked  by  bites  from  the  teeth  the  patient 
may  be  an  epileptic.  Even  if  he  denies  that  he  is  affected  by  the 
disease,  the  attacks  may  be  unknown  to  him,  because  they  are  noc- 
turnal. If  the  tongue  is  frequently  bitten,  the  patient  may  be  suf- 
fering from  the  early  stages  of  glosso-labio-pharyngeal  paralysis.^ 

The  surface  of  the  tongue  may  be  attacked  by  various  eruptions, 
such  as  measles,  variola,  eczema,  herpes,  erysipelas,  pemphigus,  zoster, 
or  hydroa,  and  from  the  rupture  of  the  vesicles  or  bullse  so  formed 
ulcers  may  arise. 

If  the  sore  is  herpetic,  de  Mussy  asserts  that  the  eruption  will  be 
found  in  the  distribution  of  the  lingual  branch  of  the  chorda  tym- 
pani  along  the  under  border  at  the  sida 

^  It  nmy  be  pointed  oat  in  paadng  that  if  there  be  fits,  amd  no  biting  of  the  tongue  ever 
occurs,  and  the  patient  is  a  ftmale,  the  attacks  are  probably  hysterical. 
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Sometimes  the  surface  of  the  tongue  is  here  and  there  devoid  of 
epithelium^  and  in  some  of  these  patches  excoriated.  Pain  may  or 
may  not  be  present.  The  condition  is  called  chronic  superficial 
glossitis  by  Hack,  and  is  considered  by  some  to  be  the  same  disease 
described  by  Kaposi  as  glossodynia  exfoliativa.  It  is  more  common 
in  men  and  lasts  many  years. 

Urticaria  of  the  tongue  has  been  reported  by  Laveran  and  xero- 
derma pigmentosum  by  Keating. 

The  presence  of  a  plaque  on  the  anterior  portion  of  the  dorsum  of 
the  tongue  to  one  side  of  the  median  line,  which  is  raised,  not  ulcer- 
ated, but  red  and  irritated-looking,  may  be  due  to  excessive  smoking, 
the  smoke  irritating  the  local  epithelium.  It  is  always  very  smooth, 
later  covered  by  a  yellowish-brown  coat,  and  is  sometimes  called 
^^  smokers*  pat?h."  It  may  extend  over  the  whole  tongue  and  last 
for  years. 

When  the  tongue  has  on  its  dorsum  and  edges  dull-white  or  slate- 
colored  dots,  |)atches  or  lines,  which  are  elevated,  hard  and  horny  to 
the  touch,  but  not  painful,  the  condition  is  known  as  leucokeratosis 
buccalis,  or  leucoma  or  ichthyosis,  and  this  may  arise  from  smok- 
ing or  glass-blowing.  It  rarely  begins  in  persons  under  twenty  or  in 
those  over  sixty  years.  It  is  often  a  strong  predisjwsing  agent  toward 
cancer  of  the  tongue.  These  sjwts  are  arninged  on  the  tongue  in 
longitudinal  lines.  Hyde  asserts  that  they  are  due  to  excessive 
keratin ization  of  the  epithelium  covered  by  an  adherent  and  dense 
pellicle.  The  history  is  chronic,  and  ultimately  by  the  stiffness  of 
the  spots  the  tongue  may  become  cracked,  and  this  in  turn,  j^erhaps, 
give  rise  to  carcinoma.  When  the  tongue  is  covered  by  smooth, 
dense  ])laques  and  disks  or  rings,  the  condition  may  be  lichen 
planus,  but  the  diagnosis  of  lichen  planus  from  leucokenitosis  buc- 
calis is  difficult,  if  not  iraix)ssible.  The  plaques  are  most  commonly 
seen  in  males  betwcK^n  twenty  and  forty  years.  Closely  allied  to 
this  is  the  rare  condition  of  hardening  of  the  tongue  due  to  sclero- 
derma, as  described  by  Kaposi. 

A  very  rare  condition  of  the  tongue  is  one  in  which  its  surface  is 
marked  by  rings  or  areas  on  the  dorsum,  which  gradually  enlarge 
until  they  reach  the  edge  or  coalesce.  In  appearance  they  are  red 
and  smooth,  deprived  of  filiform  papillse,  but  not  of  the  fungiform 
variety.  Often  the  border  of  the  circle  is  more  red  than  the  centre, 
and  the  very  edge  is  often  yellowish.  This  condition  is  sometimes 
called  wandering  rash,  geographical  tongue,  or  annulus  migrans. 
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Little  if  anything  is  known  of  its  cause,  save  that  delicate  children 
are  most  often  affected. 

Feeble,  sickly  children  sometimes  develop  upon  the  tongue,  as 
well  as  on  the  lips  and  cheeks,  a  condition  in  which  a  tenacious 
exudation  is  thrown  out,  the  mucous  membrane  becoming  fissured  and 
sore.     Graston  and  Sebestre  have  called  this  stomatitis  impetiginosa. 

CE/]ema  of  the  tongue,  with  the  development  upon  it  of  vesicles, 
and,  finally,  sloughs,  may  oocur,  and  is  probably  identical  with  the 
foot-and-mouth  disease  of  domestic  animals. 

Bilateral  atrophy  of  the  tongue  is  due  to  disease  affecting  the  hypo- 
glossal nerves  in  some  part  of  their  existence  in  or  below  the  nuclei 
(see  Paralysis  of  the  Tongue).  It  occurs  as  a  symptom  of  glosso- 
labio-pharyngeal  paralysis,  in  which  case  the  tongue  is  shrivelled 
and  atrophied  in  patches,  and  in  the  later  stages  of  the  disease  the 
organ  has  a  crenated  appearance.  In  other  cases  it  is  present  in 
progressive  muscular  atrophy,  and  rarely  in  locomotor  ataxia.  It 
has  also  been  seen  in  general  paralysis  of  the  insane.  Unilateral 
atrophy  may  also  occur  from  these  causes,  and  Remak  asserts  that  it 
sometimes  arises  from  chronic  lead-poisoning.  Any  disease  involving 
the  hypoglossal  nerves  may  so  result  (see  Paralysis  of  the  Tongue). 

In  cases  where  the  tongue  is  much  enlarged  the  increase  in  size 
may  be  due  to  malignant  growth,  to  macroglossia,  which  is  a  form  of 
congenital  lymphangioma,  inflammatory  hypertrophy,  and  syphilis, 
or  acute  inflammation  from  irritant  poisons  or  foods.  It  may  also 
be  due  to  dermoid  cyst,  fibroma,  lipoma,  papilloma,  angioma,  myx- 
oma, osteoma,  and  enchondroma.  When  it  is  due  to  acute  glossitis 
the  orgau  is  seen  to  be  several  times  its  normal  size,  is  protruded 
from  the  mouth,  and  marked  by  the  pressure  of  the  teeth.  The 
orgau  is  also  clumsy  and  stiff,  and  heavily  coated  on  the  back  por- 
tion. There  is  a  profuse  flow  of  saliva,  and  swallowing  and  speech 
are  almost  impossible.  Glossitis  may  also  be  due  to  mercurialism, 
to  septic  infection,  and  may  be  either  unilateral  or  bilateral.  The 
timgue  may  b  ?  greatly  enlarged  by  actinomycosis,  this  condition  in 
olden  times  being  called  angina  Lndovici.  Great  enlargement  of 
the  tongue  may  also  arise  in  acromegaly  and  in  rayxoedema.  In 
the  latter  disease  the  organ  is  broad,  flat,  and  soft. 

The  movements  of  the  tongue  depend  upon  its  innervation  and 
Its  iiiuscles,  and  afford  valuable  information  in  diagnosis.  The 
rapidity  of  its  protrusion  in  nervous  and  excitable  persons  when  they 
are  asked  to  show  the  tongue  is  noteworthy,  and  its  constant  rolling 
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is  often  seen  in  persons  who  are  feeble-minded.  In  all  diseases  associ- 
ated with  mental  hebetude  its  protrusion  on  request  is  very  slow,  al- 
though the  patient  will  often  do  this  act  when  all  other  orders  fail  to 
produce  a  response.  In  the  various  forms  of  coma  due  to  apoplexy, 
diabetes,  uraemia,  and  cerebral  congestion,  this  condition  obtains,  and 
it  is  very  characteristic  of  typhoid  fever.  Often  the  tongue  which 
has  been  partially  protruded  is  left  so,  even  when  the  patient  is  told 
to  draw  it  in.  When  the  patient  finds  it  diflBeult  or  impossible  to 
remove  food  from  between  the  teeth  and  cheek  by  means  of  his 
tongue,  and  complains  that  the  power  of  speech  is  interfered  with, 
because  the  tongue  is  clumsy  in  its  movements,  he  may  be  suffering 
from  the  disease  known  as  glosso-labio-pharnygeal  paralysis  or 
progressive  bulbar  paralysis.  These  lingual  disorders  are  often  the 
earliest  signs  of  the  disease.  More  rarely  this  disability  of  the  tongue 
may  arise  from  pseudo-bulbar  paralysis,  or  what  has  been  called 
glosso-labio-pharyngeal  cerebral  paralysis,  a  disease  in  which  foci  of 
softening  occur  in  that  portion  of  the  cortico>muscular  tract  in  which 
are  the  fibres  which  supply  the  muscles  used  in  swallowing  and 
speaking.  This  false  type  is  separated  from  the  true  bulbar  palsy  by 
its  sudden  onset,  an  apoplectiform  seizure,  and  other  evidences  of 
cortical  disease.  The  tongue  affords  the  most  important  points  for 
differential  diagnosis  when  a  differential  diagnosis  is  to  be  made 
under  these  circumstances,  for  in  the  false  disease  it  does  not  waste 
or  develop  the  reactions  of  degeneration,  whereas  in  true  bulbar 
paralysis  these  changes  always  speedily  develop. 

Paralysis  of  the  Tongrue.  In  apoplexy  the  tongue  is  protruded 
toward  the  paralyzed  side  as  it  is  also  in  the  condition  already 
described  of  hemiatrophy.  The  lesions  of  the  hypoglossus  which 
produce  paralysis  may  be  of  cortical  origin  (unilateral),  in  which  case 
the  hemorrhage  or  other  injury  may  be  situated  where  the  middle  and 
inferior  frontal  convolutions  form  the  anterior  central  convolution,* 
or  in  the  supra-nuclear  tract  between  the  cortex  and  the  medulla,  or  in 
the  hypoglossal  nucleus,  or,  again,  in  the  infra-nuclear  tract  within  the 
medulla.  Insular  sclerosis  may  very  rapidly  cause  lingual  paralysis. 
Paralysis  of  the  tongue  may  also  result  from  injury  to  the  hypo- 
glossal fibres  outside  the  medulla  through  meningitis  or  syphilitic  or 
other  growths.  In  still  other  cases  pressure  upon  the  nerve  in  its 
foramen  may  cause  unilateral  paralysis,  or  wounds  of  the  neck,  caries 

1  This  l8  probably  a  fitct,  but  not  yet  confirmed  by  autopey,  unless  we  consider  Edinger's 
case  of  softening  under  this  area,  which  afltcted  the  tongue  only,  as  a  typical  one. 
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of  the  first  cervical  vertebne,  or  cervical  tumors  may  so  result.  Often 
in  such  a  case  the  spinal  accessory  nerve  is  also  involved.  Very 
rarely,  indeed,  the  tongue  may  be  paralyzed  by  a  hypoglossal  neuritis 
(Erb).  In  rare  instances  hemiatrophy  of  the  tongue  is  associated 
with  hemiatrophy  of  the  face  without  hypoglossal  injury  (Gowers). 
Girard  asserts  that  the  sensory  part  of  the  trifacial  contains  trophic 
filaments  for  the  tongue,  and  that  unilateral  wasting  may  be  due  to 
disease  of  this  nerve.  In  paralysis  of  the  facial  nerve  the  tongue 
may  be  partially  paralyzed  through  the  fact  that  the  lingualis  muscle 
is  supplied  by  means  of  the  chorda  tympani  nerve.  When  a  tongue 
which  is  paralyzed  unilaterally  is  retained  in  the  mouth,  it  is  seen 
that  its  root  on  the  paralyzed  side  is  higher  than  the  other,  owing 
to  the  paralysis  of  the  posterior  fibres  of  the  hypoglossus,  but  when 
it  is  protruded  the  tongue  goes  toward  the  paralyzed  side  because 
it  is  pushed  out  by  the  fibres  of  the  genio-glossus  muscle  on  the 
well  side.  Finally,  let  us  remember  that  if  the  tongue  is  paralyzed 
on  one  side  the  lesion  is  in  the  cortex  or  the  pons  on  the  opposite 
side  of  the  body,  or  in  the  nucleus  in  the  medulla  on  the  same  side 
of  the  body,  or  in  the  nerve  after  it  has  left  the  medulla.  If  it  is 
bilateral  paralysis  the  lesion  is  probably  nuclear,  because  the  nuclei 
are  so  closely  situated  that  even  a  small  lesion  involves  both  of  them, 
or  it  may  be  due  to  symmetrical  disease  of  both  sides  of  the  cortex, 
the  so-called  pseudo-bulbar  paralysis  already  spoken  of. 

It  should  not  be  forgotten  that  paralysis  of  the  tongue  may  occur 
as  the  result  of  diphtheria. 

Hirt  asserts  that  the  reaction  of  degeoeration  may  be  found  in  the 
toQgue  whether  the  lesion  be  cortical  or  in  the  nucleus.  If  the 
lesion  is  only  cerebral  this  reaction  will  probably  appear  very  late. 

A  tremor  seen  in  the  tongue  may  indicate  a  variety  of  nervous 
ailments  or  severe  acute  disease,  as  in  typhoid  and  other  severe 
infectious  diseases,  but  the  freedom  from  excessive  coating  and  the 
absence  of  the  ordinary  signs  of  acute  illness  will  separate  the  case 
of  tongue  tremor  of  acute  disease  from  the  tremor  representing 
nervous  ailments. 

An  important  point  to  be  regarded  in  noting  lingual  tremor  is 
whether  the  tremor  or  fibrillary  movement  is  constant,  or  whether 
it  appears  only  when  tlie  tongue  is  moved  to  and  fro  or  protruded. 
In  typhoid  fever  the  tremor  occurs  on  movement,  whereas  in  glosso- 
labio-pharyngeal  paralysis  when  the  mouth  is  opened  fibrillary 
movements  of  the  organ  are  often  marked,  while  the  organ  lies  in 
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the  floor  of  the  mouth  powerless  and  beyond  the  control  of  the 
patient.  Tremor  of  the  tongue  is  also  seen  in  a  marked  form  in 
many  cases  of  alcoholism^  and  associated  with  this  tremor  it  will  be 
noted  that  the  protrusion  of  the  organ  is  uncertain  or  in  jerks. 

Spasm  of  the  tongue  may  be  unilateral  or  bilateral^  most  com- 
monly the  latter.  It  is  seen  very  commonly  in  cases  of  chorea^  par- 
ticularly of  the  post-hemipl^ic  type^  and  in  hysteria.  In  the  first 
disease  the  movements  are  characteristically  choreic.  In  the  latter 
the  spasm  may  be  tonic  or  clonic  or  alternately  tetanic  and  irr^ular. 

Often  the  spasm  in  hysteria  is  unilateral.  Sometimes  it  is  clonic 
in  puerperal  melancholia.  Spasm  of  the  tongue  is  a  common  symp- 
tom in  association  with  the  twitching  of  the  lips  of  general  paral- 
ysis of  the  insane.  Jerky  movements  of  the  tongue  may  also  occur 
in  insular  sclerosis^  but  this  is  not  the  cause  of  the  peculiar  speech 
of  that  affection. 

Very  rarely  the  condition  of  lingual  spasm  is  due  to  irritation  of  the 
hypoglossus  by  some  cause  as  yet  unknown.  The  tongue  is  darted  in 
or  out  or  thrown  from  side  to  side  and  often  injured  by  the  teeth. 
The  spasms,  as  a  rule,  arc  not  constant,  but  come  on  in  attacks 
which  closely  resemble  epilepsy,  in  that  they  are  preceded  by  an 
aura  (Remak  and  Berger).  A  very  rare  affection  termed  aphthongia 
(Fleury)  is  characterized  by  spasm  of  the  tongue'  on  attempting  to 
speak.  Romberg  has  recorded  a  case  of  lingual  spasm  due  to  irrita- 
tion of  the  fifth  nerve  from  lingual  neuralgia. 

In  that  very  rare  condition  called  ''  Thomsen's  disease,"  *^  charac- 
terized by  tonic  spasms  in  the  muscles  during  voluntary  movements,'' 
the  tongue  may  be  involved,  but  in  this  case  the  other  voluntary 
muscles  will  share  in  the  affection. 

Having  considercil  the  diagnostic  significance  of  changes  in  the 
appearance  of  the  tongue  iu  this  chapter,  and  of  the  appearance  of 
the  lips  in  the  chapter  on  the  Face  and  Head,  there  is  yet  to  be  dis- 
cussed the  condition  of  the  buccal  mucous  membrane,  the  tonsils,  the 
soft  palate,  the  teeth,  the  upper  part  of  the  pharynx,  and  the  post- 
nasal spaces.  As  almost  all  the  conditions  found  iu  the  latter  regions 
are  of  interest  to  the  rhinologist  rather  than  the  general  practitioner, 
only  one  or  two  affections  of  these  parts  will  be  included  in  this  work. 

Swelling  and  redness  of  the  buccal  mucous  membrane  occur  in 
the  various  mild  forms  of  stomatitis,  and  in  the  ulcerative  type  of 
this  disease  the  more  severe  lesions  are  often  found  in  this  area. 
In  the  maliguant  ulcerative  stomatitis  called  noma  the  slough  which 
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separates  from  the  inside  of  the  cheek  leaves  a  large  excavation 
which  may  become  so  deep  as  finally  to  perforate  the  cheek. 

It  is  interesting  to  note  that  swelling  of  the  cheek  witii  great  in- 
flammation of  the  buccal  mucous  membrane  is  sometimes  seen  as 
the  result  of  the  formation  of  a  salivary  calculus  in  the  duct  of 
Steno^  and  it  is  also  stated  that  obstruction  from  inflammation  of 
this  duct  often  occurs  as  a  result  of  poisoning  by  sulphuric  acid. 

Again,  in  that  rare  disease  called  Sch6nlein\s  disease,  or  true 
peliosis  rheumatica,  the  writer  has  seen  a  ease,  in  which,  in  addition 
to  the  multiple  arthritis,  purpuric  eruption,  and  great  oedema,  the 
formation  of  a  large  ulcer  or  slough  threatened  to  perforate  the 
cheek,  and  in  healiug  produced  a  cicatrix  which  interfered  with  the 
patient's  ability  to  ojien  the  mouth.     This  patient  was  an  adult. 

If  a  patient  presents  himself  to  the  physician  with  the  statement 
that  he  is  suffering  from  general  pains  all  over  the  body,  particu- 
larly in  the  small  of  the.  back,  quite  high  fever  it  may  be,  with  much 
sore  throat  and  difficulty  in  swallowing,  the  trouble  in  the  majority 
of  cases  will  be,  in  the  adult,  tonsillitis  of  the  follicular  form.  If 
the  symptoms  are  exceedingly  severe,  the  inflammation  may  result  in 
suppuration — suppurative  tonsillitis.  It  is  to  be  rememl)ered  in  all 
cases  that  the  systemic  or  constitutional  disturbance  is  out  of  all 
proportion  to  the  severity  of  the  local  lesions.  If  it  is  tonsillitis,  the 
glands  can  be  felt  in  the  majority  of  cases  a  little  beneath  and  for- 
ward of  the  angle  of  the  jaw,  and  pressure  u|X)n  them  may  produce 
considerable  pain.  If  the  mouth  is  well  opened  and  the  tongue  de- 
pressed, there  will  be  found  on  each  side  of  the  throat  a  large  pro- 
jecting and  inflamed  mass,  in  the  depressions  or  follicular  openings 
of  which  will  be  found  a  white  or  yellowish  exudate,  which  in  severe 
cases  may  spread  over  the  surface  of  the  gland  till  it  slightly  resem- 
bles the  membrane  of  diphtheria.  Pressure  on  the  tonsil  may  cause 
the  further  projection  of  these  cheesy-looking  masses.  . 

In  the  suppurative  form  of  the  disease  the  surface  of  the  gland 
may  be  smooth  and  reddened,  and  in  a  day  or  two  become  soft  and 
fluctuating,  and  if  lanced  pus  will  escajK?. 

The  severe  constitutional  disturbance,  the  soreness  of  the  throat, 
difficulty  in  swallowing,  and  the  follicular  exudate  call  to  mind  in 
all  such  cases  the  possibility  of  the  disease  being  diphtheria ;  but  in 
tonsillitis  the  exudate  can  be  easily  removed  without  leaving  a  bleed- 
ing surface  behind  it,  and  it  has  not  the  dusky,  dirty  look  of  diph- 
theritic membrane.     Again,  in  tonsillitis  the  exudate  is  seen  on  the 
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tonsils  only,  whereas  in  diphtheria  it  spreads  over  the  half-arches 
and  uvula.  The  general  symptoms  may  make  one  suspect  the  onset 
of  scarlet  fever,  particularly  if  the  patient  be  a  child  ;  but  the  exam- 
ination of  the  throat  in  scarlet  fever  shows  the  intense  redness  of  the 
pharyngeal  mucous  membrane  with  comparatively  slight  enlarge- 
ment of  the  tonsils.  The  lymphatic  glands  of  the  neck  may  be 
enlarged  in  scarlet  fever,  but  are  rarely  so  in  tonsillitis. 

If  the  patient  first  complains  of  dysphagia,  and,  on  examination, 
the  pharynx  is  red,  and  the  tonsils  are  covered  with  patches  which 
speedily  spread,  as  just  described,  so  that  by  forty-eight  or  seventy- 
two  hours  the  tonsils,  pillars,  and  soft  palate  are  covered  by  a  gray 
membrane,  the  case  should  always  be  diagnosed  as  diphtheria,  and 
treated  as  such  unless  a  bacteriological  examination  of  the  exudate 
shows  the  infection  to  be  due  to  a  streptococcus  and  not  to  the  Klebs- 
LoeiSer  bacillus.  Even  if  the  patient  has  not  true  diphtheria  he 
may  be  exceedingly  ill.  Again,  it  is  to  be  remembered  that  while 
most  of  the  cases  of  scarlet  fever  which  present  a  membranous 
pharyngitis  or  tonsillitis  are  due  to  the  streptococcus  and  not  to  the 
Loeffler  bacillus,  that  in  a  certain  proportion  of  these  cases  the 
two  diseases,  diphtheria  and  scarlet  fever,  exist  simultaneously. 
Barely  a  false  membrane  due  to  streptococcus  infection,  or  still 
more  rarely  to  the  diphtheria  bacillus,  complicates  the  course  of 
typhoid  fever. 

If  in  any  case  of  diphtheria  the  false  membrane  extends  to  the 
nasal  chambers,  the  prognosis  is  very  unfavorable. 

Ordinary  sore  throat  or  acute  pharyngitis  is  generally  accompanied 
with  little  systemic  disturbance,  the  local  pain  and  soreness  being 
the  most  characteristic  symptoms.  Inspection  will  show  the  pharyn- 
geal wall  red  and  angry-looking  and  very  likely  unduly  dry.  Care 
should  always  be  taken,  in  the  case  of  children  particularly,  that 
the  early  sore  throat  of  measles  and  scarlet  fever  is  not  taken  for 
simple  pharyngitis.  Often  the  rash  of  measles  can  be  seen  on  the 
pharyngeal  wall  some  hours  before  the  rash  appears  on  the  skin. 

Sometimes  cases  are  seen  in  which  there  are  tonsillar  pain  and 
irritation,  in]which  careful  examination  proves  the  discomfort  to  be 
due  to  the  presence  of  a  small  calculus  in  a  follicle  of  the  tonsil. 
™When  swelling  of  the  tonsils  is  chronic  the  enlargement  of  these 
bodies  may  produce  mouth-breathing,  with  the  peculiar  facies  of  that 
habit, '  deficient  thoracic  and  general  'systemic  development,  and  a 
peculiar  cough,  constant  in  character  and  worse  at  night.     Often  the 


THE  TOXGUE,  MOUTH,  AXD  PHARYNX.  145 

swollen  or  enlarged  glands  extending  across  the  pharynx  actually 
touch  one  another  (see  illustration  in  chapter  on  Face). 

Finally,  we  can  sometimes  gain  some  information  from  the  teeth 
as  to  the  state  of  the  patient.  In  children  who  are  sufferers  from 
rickets  the  teeth  decay  very  early  and  rapidly,  and  if  they  be 
sufferers  from  inherited  syphilis,  the  teeth  are  oiten  cut  in  the  early 
months  of  extrauterine  life. 

Caries  of  the  tCH?th  to  an  undue  extent  is  also  seen  in  many  preg- 
nant women  and  in  cases  of  diabetes  mcllitus. 

If  the  permanent  upper  incisors  are  notched  or  pegged-shai>ed 
with  notches  in  the  free  edge,  as  if  cut  out  with  a  small  gouge,  they 
are  a  fairly  sure  indication  of  syphilis  of  a  hereditary  character 
(Hutchinson  tei»th),  and  if  in  association  with  this  deformity  of  the 
teeth  we  find  middle-ear  catarrh  and  keratitis,  we  have  the  *' syph- 
ilitic triad,"  which  is  infallible  as  a  sign  of  hereditary  syphilis. 
These  nott'lies  are  not  found  in  the  so-called  milk-teeth. 

Fig.  57. 
Hutchinson  teeth. 

The  staining  of  teeth  by  tobacco  or  other  materials  held  in  the 
mouth  may  reveal  certain  habits  of  the  jmticnt,  and  a  blue-line  on 
the  gums  where  they  join  the  teetli  will  be  an  indication  of  the  pres- 
ence of  chronic  lead-poisoning.  Loosening  of  the  teeth  with  bleed- 
ing, spongy  gums  should  call  to  the  physician's  mind  the  possibility 
of  scurvy  or  scorbutus,  and  the  spongy  gums  are  particularly  indica- 
tive of  this  affection  in  bottle-fed  babies.  If  it  occurs  in  adults,  it 
may  be  due  to  mercurial  salivation. 
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CHAPTER  VI. 


THE  EYE. 


The  general  diagnostic  indications  afforded  by  the  eve — Diplopia  and  disorder  of 
the  external  ocular  muscles — Strabismus  and  squint — Disorder  of  the  internal 
ocular  muscles — The  pupil — Hemianopsia — The  visual  fields — Color-vision — 
The  optic  nerve  and  its  lesions— Retinitis— Amblyopia  and  blindness. 

The  eye  affords  more  information  for  diagnostic  purposes  con- 
cerning the  condition  of  other  organs  of  the  body  than  any  single 
part  which  can  be  examined.  We  gather  from  it  not  only  a  clear 
idea  as  to  its  own  state^  and  the  state  of  the  nervous  centres 
more  or  less  intimately  connected  with  it,  but  in  addition  we 
often  gain  positive  information  as  to  the  condition  of  organs  more 
remotely  situated,  as,  for  example,  the  kidneys.  The  parts  of  the  eye 
which  give  us  the  greatest  amount  of  knowledge  about  changes  in 
other  tissues  are  the  optic  nerve  and  retina,  and  the  ocular  muscles. 
The  crystalline  lens,  the  conjunctiva,  and  cornea  often  give  addi- 
tional evidence  indicating  the  general  systemic  condition.  Promi- 
nence of  the  eyeball  or  exophthalmos  is  seen  as  an  almost  constant 
symptom  of  true  goitre,  which  for  this  reason  is  called  exophthalmic 
goitre.  Associated  with  the  bulging  eyeball  we  find  more  or  less 
enlargement  of  the  thyroid  gland,  an  irritable  heart,  and  a  very 
rapid  pulse,  throbbing  carotid  arteries,  marked  general  nervousness, 
often  mental  depression,  and  insomnia.  In  well-marked  or  ad- 
vanced cases  of  exophthalmic  goitre  we  often  have  a  condition  in 
which  the  upper  eyelid  does  not  follow  the  eyeball  in  its  downward 
movement.  This  is  sometimes  called  ''  Graefe's  symptom."  Again, 
there  may  be  almost  total  absence  of  winking  as  an  involuntary  act, 
^'  Stell wag's  symptom." 

On  examining  the  exterior  of  the  eyeball  we  often  notice  a  grayish 
ring  along  the  junction  of  the  cornea  and  sclera.  It  possesses  when 
a  complete  ring  but  little  significance,  except  age ;  but  if  it  is  but  the 
segment  of  a  ring  or  in  two  segments,  one  above  and  the  other  be- 
low the  cornea,  it  is  a  true  areas  aeniliSy  and  indicates  in  some  cases 
fetty  degeneration  of  the  tissues  of  the  body.   The  one  is  an  annulus 
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senilis,  the  other  an  arcus  senilis,  and  the  areus  is  the  change  worthy 
of  note,  although  cliuicians  deny  that  either  has  any  significance. 

In  addition  to  these  objective  symptoms  we  have  also  a  very  im- 
|>ortant  set  of  signs  connected  with  the  ocular  muscles,  external  and 
internal,  as  manifested  by  the  various  forms  of  strabismus  or  changes 
in  the  pupil  and  accommodation  of  the  eye,  by  the  ptosis  already 
discussed  in  the  chapter  on  the  Fac^e,  and  in  nystagmus  and  ocular 
S{)asm.  Beyond  this,  too,  we  have  two  other  ocular  symptoms  sub- 
jective in  nature,  namely,  diplopia  or  double  vision  and  partial  or 
complete  blindness. 

Diplopia  depends  u|>on  the  fact  that  in  an  eye  in  which  the  mus- 
cles are  abnormal  in  their  function  the  image  which  falls  u{X)n  the 
fovea,  or  visual  acuity  sjK)t  of  the  retina,  in  the  well  eye  faiU  to  fall 
upon  the  same  spot  in  the  weak  eye.  To  the  well  eye  the  object  ap- 
pears to  be  in  the  direction  in  which  the  eye  is  turned,  whereas  to 
the  weak  eye  it  appears  to  be  in  another  direction.  As  a  result,  the 
mind  gets  the  impression  of  two  objects  instead  of  one.  The  im- 
pression made  on  the  well  eye  is  the  '^  true  image''  as  it  is  called,  and 
that  in  the  diseased  eye  is  called  the  ''false  image."  Any  cause 
which  interferes  with  the  fixation  of  each  eye  on  the  same  point  pro- 
duces diplopia,  and,  as  the  eyes  are  normally  directed  to  the  object 
fixed  by  the  ocular  muscles,  paralysis  of  any  one  of  these  muscles 
produces  diplopia  when  the  axis  of  one  eye  is  deviated  from  the 
])oint  of  fixation,  because  the  eye  on  one  side  is  not  properly  moved 
by  reason  of  the  fact  that  one  muscle  has  failed.  Diplopia  is  ordi- 
narily a  constant  sign  of  ocular  muscle  paralysis  ;  but  if  only  weak- 
ness or  insufficiency  of  a  muscle  is  present,  diplopia  may  never  be 
a  symptom  recognized  by  the  patient.  The  forms  of  diplopia — that 
is,  the  position  of  the  false  images  in  rcs|)ect  to  the  true  images — vary 
with  the  muscles  affected,  and  will  be  studied  in  a  moment  when 
]>aralysis  of  the  muscles  is  tested  for  and  their  diagnosis  discussed. 
It  only  remains  at  this  place,  therefon^,  to  point  out  the  prolmble 
significance  if  a  patient  with  diplopia  is  presented  to  a  physician. 

Thus,  a  patient  with  diplopia  may  be  suffering  from  a  lesion  in 
the  cerebral  cortex,  such  as  hemorrhage,  sclerosis,  or  softening ;  or 
from  a  lesion  in  the  cranial  nerve  nuclei,  in  the  pons  or  corpora 
quadrigemina,  or  in  the  fascicular  fibres.  Again,  diplopia  may  arise 
from  lesions  at  the  base  of  the  brain,  as  meningitis,  tubercular  or 
syphilitic,  or  from  injury  to  the  nerves  in  the  orbit  or  in  their  periph- 
eral endings.     As  a  result,  we  find  diplopia  in  any  disease  which 
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may  affect  these  parts,  and  it  is  quite  a  oomraoD  symptom  in  loco- 
motor ataxia,  in  Friedreich's  ataxia,  and  in  paretic  dementia. 
Prot)abIy  it  is  seen  most  commonly  in  ataxia,  and  with  it,  as  the 
oculomotor  nerve  in  its  branch  supplying  the  levator  palpebne  is 
particularly  apt  to  be  paralyzed  in  this  disease,  we  may  find  ptosis. 

Diplopia  is  also  found  in  cases  of  ptomaine-poisoning,  and  in 
poisoning  by  belladonna,  spigelia,  oonium,  and  gelsemium,  owing 
to  their  effects  on  the  ocular  nerves. 

The  differential  diagnosis  between  the  various  lesions  producing 
diplopia  is  to  be  made  by  the  other  sym])toms  and  the  history  of 
the  case. 

Paralysis  of  Ocular  Muscles.  As  something  has  already  been 
said  in  the  chapter  on  the  Face  and  Head  of  the  diagnostic  import 
of  paralysis  of  the  ocular  muscles  in  connection  with  the  subject  of 
ptosis,  a  further  consideration  of  the  abnormal  changes  in  their  func- 
tions will  be  discussed  first  in  the  present  chapter.'  Before  doing 
so,  however,  it  is  necessary  to  describe  the  methods  resorted  to  for 
the  purpose  of  demonstrati ug  or  determining  departures  from  the 
normal  in  these  muscles.  In  the  first  place,  it  must  be  clearly  under- 
stood that  the  function  of  the  extrinsic  muscles  of  the  eyeball  is  to 
direct  the  Inill  to\^'ard  the  objec^t  at  which  the  |)atient  desires  to 
look,  and  they  also  evenly  balance  one  another  to  keep  the  eye 
steady  in  its  axis.  Thus,  the  external  and  internal  rectus  muscles 
maintain  the  horizontal  equilibrium  of  the  eyeball.  If  the  internal 
rectus  is  completely  paralyzed  in  one  eye,  we  have  develo|)ed  a 
unilateral  external  scjuint,  the  eye  looking  toward  the  outer  side 
of  the  orbit ;  and  if  the  external  rectus  fail.*,  the  eyeball  is  turned 
toward  tiie  nose.  If  these  muscles  are  affet^tcil  in  l)oth  eyes,  we  have 
a  divergent  squint  in  the  first  «ise  and  a  convergent  squint  in  the 
second.  Not  onlv  do  the  ranscl<*s  of  each  eveball  jjovern  the  eve- 
movements  of  that  side,  but  by  the  uervons  ceLtrcs  governing  the 
eye-nnisi'les  the  two  si^ts  of  eye-muscles  are  co-ordinated,  so  that  they 
move  as  one  organ  in  health. 

Just  here  it  is  well  for  the  reader  to  make  a  cli»ar  distinction 
between  cont'oniitant  and  paralytic  squint,  for  they  are  two  very 
different  things  in  origin,  symptoms,  course*,  and  prognosis.  A  con- 
comitant squint  is  a  wrong  relation  of  the  visual  axes,  so  that  they 
do  not  intersect   in  the  point  looked  at  :  hut  there  is  no  markeil 

'  1  In  the  preiArution  of  this  chapter  five  use  ti&s  beeu  made  of  the  article  of  my  friend.  Dr. 
de  Schweinitz.  on  •■  Diseases  of  the  Cranial  Nerves."  in  Dercum's  Nervuus  Diseases. 
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limitation  of  the  movements  of  either  eye  in  any  direction.  Be  the 
direction  of  the  eyes  what  it  may,  the  squint  remains  practically  un- 
changed. Further,  if  the  fixing  eye  is  covered,  the  other  eye  promptly 
fixes,  and  the  covered  eye  deviates  without  the  patient  altering  the 
position  of  the  eye  (Jackson).  On  the  other  hand,  paralytic  squint 
is  the  deviation  which  takes  place  when  the  attempt  is  made  to  turn 
the  eyes  in  certain  directions  by  means  of  the  muscles  which  are 
paralyzed  in  whole  or  in  part.  When  the  attempt  is  made,  the 
eye  with  the  sound  muscles  turns  as  it  should,  while  the  eye  with 
the  paralyzed  muscle  hangs  back,  beginning  to  deviate  as  the 
eyes  are  turned,  so  that  this  muscle  is  required  to  perform  its  func- 
tion, and  deviates  more  as  greater  effort  is  required.  The  degree 
of  squint  and  of  separation  of  the  double  images  it  causes  varies 
with  the  direction  in  which  the  eyes  are  turned,  there  being  none  at 
all  in  certain  directions. 

We  examine  the  functional  activity  of  the  ocular  muscles  by  the 
following  measures  : 

The  patient  is  told  to  look  at  the  tip  of  a  pencil  or  the  tip  of  the 
finger  of  the  physician,  held  about  three  feet  from  his  face.  This 
object  is  then  gradually  brought  nearer  and  nearer  to  him,  and  the 
eyes  of  the  patient  necessarily  converge  more  and  more  as  it  approaches 
the  nose.  Normally  the  eyes  will  be  co-ordinately  converged  when 
the  object  is  only  three  and  a  half  inches  from  them;  but  if  any  weak- 
ness or  insufficiency  of  one  internus  is  present,  the  eye  on  that  side 
will  deviate  or  fail  to  converge  before  this  point  is  reached. 

Again,  a  fine  point  like  a  pin-point  is  held  about  eight  to  ten 
inches  from  the  eyes  and  below  the  horizontal,  and  one  eye  is  cov- 
ered by  a  card  or  the  hand.  If  the  eye  which  is  separated  from  the 
object  by  the  card  deviates  inward,  it  indicates  insufficiency  of  the 
external  rectus.  If,  on  the  other  hand,  it  deviates  outward,  it 
shows  insufficiency  of  the  internal  rectus.  On  sudden  removal  of 
the  card  the  eye  at  once  springs  back  into  place  for  the  purpose  of 
fixing  upon  the  object,  and  ^Mn  general  terms  each  millimetre  of 
movement  deviating  from  the  fixation-point  corresponds  to  what 
is  called  two  d^rees  of  insufficiency,  as  measured  by  prisms " 
(Randall).  If  the  internus  is  insufficient,  and  the  covered  eye 
moves  in  to  fix  in  several  distinct  impulses,  each  impulse  should  be 
multiplied  into  the  foregoing  result. 

A  very  useful,  and  the  simplest,  apparatus  lor  testing  the  func- 
tional balance  of  the  ocular  muscles  is  the  rod-test  of  Maddox. 
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A  tx\l  in  whi(^  is  mounted  a  transparent  glass  rod  is  pi 
trial  frame,  which  is  then  placed  in  front  of  the  oyea.  If  tlic  hoi 
zontal  deviation  is  to  l>e  determined,  the  phyeieiaii  must  "  seat  thm 
patient  at  six  metres  from  a  small  flame,  and  place  the  rod  hori- 
zontally before  one  eye,  a  colored  glass  before  the  nther.  If  the 
line  passes  through  the  flame,  there  is  orthophoria  ''equipoise),  as  far 
88  the  horizontal  movements  of  the  evf3  arc  concerned.  Should  the 
lipe  lie  to  either  side  of  the  flame,  as  in  most  people  it  will,  there 
is  either  latent  convergence  or  latent  divergence  :  the  former,  if  thn. 
line  is  the  same  side  as  the  rod  { hotuonymoiis  diplopia) ;  the  latter^ 
if  to  the  other  side  (crossed  diplopia)."     (Maddos.)     (Fig.  68.) 


1 


Mitldoi'i  rodlcKl  ror  tiurizunlitl  deviation.  The  rod  it  before  the  riRtal  aje.  A.  The  llM 
paae*  Ihroiuth  Ihe  Hunie — urtbophorlt.  B,  TRe  line  passo  to  Ihu  riglil  of  Ibe  Suae— latent 
coDTSiKence,  ur  c90ptior!a.  C.  Tlie  line  pHwes  to  Ibe  left  at  the  flsDie— Uteat  dlversenoe,  or 
eiophorts.    (UEScawBKiTi.) 

When  the  vertical  deviation  is  to  be  eatiniated  the  rod  is  placed 
vertically  in  the  flame.  If  the  ])atieDt  states  that  the  horizoutal  liae 
of  light  pa^cs  directly  through  the  ftame,  the  vertical  balance  of  the 
eyes  is  normal  ;  if,  on  the  other  hand,  the  line  is  above  the  flame,  there 
is  a  tendency  to  upward  deviation  of  the  naked  eye ;  but  if  the  line 
is  below  the  flame,  there  is  upward  deviation  of  the  eye  covered  by 
the  rod-ttst.     (Fig.  5^.) 

Testing  of  this  kind  refers  to  the  insufficiencies  and  not  to  the 
palsies  of  the  ocular  muscles. 

The  importance  of  being  able  to  demonstrate  these  minor  failni 
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in  the  ocular  muscles  hy  these  meaua  lies  in  the  fact  that  in  this 
manner  lieadachcs  due  to  muscle  eye-strain  may  be  remedied  by  r&- 
moving  their  cause  by  pro|>erIy  fitted  glasses,  or  by  gymnastic  ex- 
ercises with  prisms,  or  in  some  cases  by  teuotomy. 


Uiniiigli  the  flame— orttiopborla,  B.  The  lloe  pu*«  balow 
to  Uie  left  eye— rigbt  byperphuriB.  C.  The  line  puwa  i 
iMlongi  lo  (he  right  eye — lelt  brperphorla.    (1>E  ScawiiNi 


I,  Tbe  upper  image  hi 


Where  there  are  marked  pa/si**  of  the  ocular  muscles  there  is 
usually  some  poison  exercising  its  effects  upon  their  nervous  centres 
or  the  nerves  themselves,  or  there  is  some  ceutral  nervous  lesion 
affecting  the  centres  governing  these  muscles  in  the  cortex,  or  there 
is  a  lesion  in  the  nuclei  or  fasciculi,  or,  again,  there  may  be  lesions 
in  tlie  basal  ganglia,  or  in  the  course  of  the  fibres  of  the  nerve  be- 
tween the  nucleus  and  the  eye,  or  in  the  orbit  or  nerve-endings. 

The  signs  of  paralysis  of  the  ocular  muscles  consist  iu  the  follow- 
ing symptoms  :  Diplopia,  which  is  due  to  the  failure  of  the  images 
to  full  on  the  corres|)onding  points  in  each  retina.  This  diplopia 
becomes  more  and  more  marked  as  the  object  is  moved  toward  the 
side  on  which  ihe  paralyzed  muscle  lies.  Strabismus,  which  may 
or  may  not  be  cousbint,  usually  develops  wheu  the  patient  en- 
deavors to  turn  his  eyes  iu  the  direction  of  the  paralyzed  muscle. 
Vertigo,  which  is  due  to  the  diplopia,  or,  if  the  well  eye  is  closed,  to 
an  erroneous  localization  of  the  objects  in  the  field  of  visIuQ.  Altered 
carriage  of  the  head,  due  to  the  fact  that  the  patient  tries  to  turn 
his  head  in  the  direction   in  which   he  is  least  troubled  by  double 
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images;  that  \s,  he  obtains  the  nfttnrnl  fixalion-point  of  the  weak  1 
eye,  and  then  adjtiBt«  the  well  eye  acconlingly. 

If  the  paralytjia  of  the  ocular  muscle  be  complete,  the  squint  and 
the  loKs  of  movement  of  the  musele  which  if  paralyzed  will  usually 
enable  the  physician  to  find  out  the  jmralyzed  muscle  ;  but  if  there 
be  only  a  partial  paralysis  or  imreais  of  an  ocular  muscle,  then 
squint  is  not  necessarily  pi-etient,  and  the  diagnosis  of  the  part 
affected  muHt  be  made  by  a  study  of  the  double  images.  This  is 
made  by  placing  before  the  patient,  at  a  distance  of  from  three  to 
five  yanls,  a  candle  on  the  same  level  as  his  eyes.  One  eye  is 
covered  by  a  piece  of  red  glass,  so  that  the  patient  can  readily  dis- 
tinguish between  the  images.  The  lighted  candle  is  then  moved 
from  the  middle  of  the  patient  to  the  right  and  left,  and  the  relative 
positions  of  the  red  and  white  images  noted.  Tlien  the  caudle  is 
moved  up  and  down,  and  the  results  recorded.  These  operations 
having  been  recorded,  it  is  to  l)e  remeniberetl  that  diplopia  is  most 
marke<1  and  sometimes  ouly  ap[)ears  when  the  patient  turns  his  eyes 
in  that  dii-ection  which   calls    into   play  the   affected   muscles,   no 


Panl]^>b  of  lea  ubili 


of  tieinli'lvglii  of  lypbllKlc  Diigla.    (Debcum.) 


diplopia  being  present  if  other  muscles  are  used.  Again,  the  image 
which  belongs  to  the  affected  eye  is  projected  in  the  direction  toward 
which  the  paralyzed  muscle  normally  turns  the  eye,  aud,  finally,  the 
distauL-e  of  the  double  Image  increases  when  the  eyes  are  turned  io 
the  direction  of  the  action  of  the  paralyzed  muscle,  or,  iu  othw 
words,  that  image  ia  false  and  belongs  to  the  affected  eye  which  id 
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the  rt»gion  of  diplopia  moves  faster  than  the  moving  test-object — that 
is,  the  candle-flame. 

If  we  place  a  candle  several  yards  (say  three  to  five)  in  front  of  a 
patient  suffering  from  paralysis  of  the  external  rectus  (Fig.  60)  and 
at  the  level  of  his  eyes,  the  double  images  of  two  candles  will  appear 
as  in  Fig.  61,  if  he  has  complete  paralysis  of  the  external  rectus  or 


Fig.  61. 


Fig.  62. 
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The  false  image  is  in  outline. 


internal  sc^uint  of  the  left  eye ;  while  if  the  right  external  rectus  is 
paralyzed,  the  images  will  appear  as  in  Fig.  62.  Further,  if  the  ob- 
ject is  moved  to  the  right  in  the  first  condition,  the  false  and  true 
candle  separate  further  and  further  ;  whereas  if  the  left  externus  is 
involved  and  the  object  is  moved  to  the  left,  the  same  separation 
takes  place.  This  condition  is  called  homonymous  diplopia,  because 
the  word  homonymous  indicates  that  the  false  image  is  seen  on  the 
same  side  as  the  eye  affected. 


Fig.  63. 


Yli}.  64. 


Fig.  65. 


Fig.  66. 


A 
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The  fklse  image  is  in  outline. 

If,  on  the  other  hand,  the  false  image  is  found  to  the  right  of 
the  true  one,  as  in  Fig.  63,  the  internal  rectus  of  the  left  eye  is 
paralyzed,  and  causes  an  external  squint  if  the  paralysis  is  complete ; 
and  if  this  same  muscle  of  the  right  eye  is  affected,  the  false  image 
will  also  be  to  the  left  side  of  the  true  one.  (Fig.  64.)  Further,  if 
the  object  is  moved  to  the  right  in  the  first  case,  the  two  images 
separate  more  and  more  widely  ;  or  if  the  right  internus  is  involved, 
and  the  object  is  moved  to  the  left,  the  same  thing  occurs.  This  is 
called  crossed  diplopia,  because  the  image  of  the  right  eye  appears 
on  the  left  side,  and  the  image  of  the  left  eye  appears  on  the  right  side 
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Supposing,  again,  that  the  images  are  seen  as  in  Fig.  65,  then  the 
left  superior  rectus  is  involved  (downward  squint);  while  if  they 
appear  as  in  Fig.  66,  the  right  superior  rectus  is  affected.  This 
diplopia  occurs  chiefly  in  the  upper  field,  because,  according  to  a  rule 
already  given,  diplopia  is  most  manifest  in  that  portion  of  the  field 
of  fixation  toward  which  the  paralyzed  muscle  commonly  rotates  the 
eye. 

Fio.  67.  Fio.  68. 


The  fulsc  image  is  in  outline. 

If  the  images  appear  as  in  Fig.  67,  the  left  inferior  rectus  is 
affected;  or  if  as  in  Fig.  68,  tlie  right  inferior  rectus  muscle.  This  is 
also  crossed  diplopia,  chiefly  in  the  lower  field,  because  the  inferior 
rectus  muscle  rotates  the  eyeball  downward. 

Again,  if  the  images  appear  as  in  Fig.  69,  the  left  inferior  ob- 
lique muscle  is  paralyzed,  and  there  will  be  inward  and  downward 
squint;  if  the  right  inferior  oblique  is  affected,  the  images  will  be  as 
in  Fig.  70.  There  is  a  homonymous  diplopia  most  marked  in  the 
upper  field. 

Fio.  69.  Fin.  70.  Fio.  71.  Fio.  72. 


Tbc  false  image  is  in  outline. 

If  due  to  paralysis  of  the  left  superior  oblique,  the  images  appear 
as  in  Fig.  71 ;  and  if,  as  in  Fig.  72,  the  right  is  affected.  There  is 
an  upward  and  inward  squint,  and  there  is  a  homonymous  diplopia 
chiefly  in  the  lower  field. 

Finally,  if  there  is  divergent  squint  with  failure  of  movement  in 
all  directions,  except  outward  and  slightly  downward,  and  there  are 
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ptosis^  moderate  mydriasis,  and  paralysis  of  accommodation,  there  are 
oculomotor  paralysis  aud  crossed  diplopia. 

The  following  table  of  Hotz  (Inleniaiional  CliniCy  vol.  iii.,  4th 
series)  summarizes  the  facts  as  to  the  diagnosis  of  the  conditions 
producing  strabismus : 

I.  Lateral  diplopia  indicates  paralysis  of  an  internal  or  external 
rectus. 

1.  Homonymous  diplopia  indicates  paralysis  of  an  external  rectus, 
a.   Images  separating  to  the  right  indicate  paralysis  of  the  ex- 

ternus  of  the  right  eye. 

6.  Images  separating  to  the  left  indicate  paralysis  of  the  externus 
of  the  left  eye. 

2.  Crossed  images  indicate  paralysis  of  an  internus. 

a.  Images  separating  to  the  right  indicate  paralysis  of  the  internus 
of  the  left  eye. 

6.  Images  separating  to  the  left  indicate  paralysis  of  the  internus 
of  the  right  eye. 

II.  Vertical  diplopia  in  the  upper  field  indicates  paralysis  of  the 
superior  rectus  or  inferior  oblique. 

1.  Homonymous  images  indicate  paralysis  of  the  inferior  oblique. 
a.  Image  of  right  eye  higher  means  paralysis  of  the  inferior  ob- 
lique of  the  right  eye. 

6.  Image  of  right  eye  lower  means  paralysis  of  the  inferior  ob- 
lique of  the  left  eye. 

2.  Crossed  images  indicate  paralysis  of  the  superior  rectus. 

a.  Image  of  right  eye  means  paralysis  of  the  superior  rectus  of 
the  right  eye. 

6.  Image  of  right  eye  lower  means  paralysis  of  the  superior  rectus 
of  the  left  eye. 

III.  Vertical  diplopia  in  the  lower  field  indicates  paralysis  of 
the  inferior  rectus  or  superior  oblique. 

1.  Homonymous  images  indicate  paralysis  of  the  superior  ob- 
lique. 

a.  Image  of  the  right  eye  higher  means  paralysis  of  the  superior 
oblique  of  the  left  eye. 

2.  Crossed  images  indicate  paralysis  of  the  inferior  rectus. 

a.  Image  of  the  right  eye  lower  means  paralysis  of  the  inferior 
rectus  of  the  right  eye. 

6.  Image  of  the  right  eye  higher  means  paralysis  of  the  inferior 
rectus  of  the  left  eve. 
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It  is  exceedingly  difficult,  however,  always  to  localize  exactly  the 
aflTected  muscle,  a  difficulty  which  is  much  increased  when  more  than 
one  is  paretic,  the  paresis  being  of  different  degrees. 

Having  now  considered  the  means  of  determining  that  the  mus- 
cles are  defective,  we  must  determine  the  diagnostic  indications  pre- 
sented by  this  examination.  In  other  words,  we  must  seek  the  cause 
of  the  paralysis  or  loss  of  power. 

Paralysis  of  the  ocular  muscles  may  be  due  to  a  lesion  in  one  of 
several  places.  Thus  it  may  arise  in  hemorrhage,  sclerosis,  and  soften- 
ing of  the  cerebral  cortex,  in  which  case  the  other  symptoms  of 
lesions  in  those  parts  will  be  present  as  in  apoplexy,  disseminated 
sclerosis,  or  meningeal  disease.  Or  it  may  depend  upon  lesions  in 
the  fasciculi  between  the  cortex  and  the  nuclear  origin  of  the  nerves, 
as  in  the  crus.  (This  is  rare.)  Or,  again,  it  may  be  due  to  lesions 
in  the  nuclei.  If  this  be  the  case,  we  have  developed  ophthalmo- 
plegia,^ or  paralysis  of  all  the  ocular  muscles  supplied  by  the  third, 
fourth,  and  sixth  nerves.  This  nuclear  paralysis  is  divisible  into 
two  classes,  the  acute  and  chronic.  Sometimes  it  is  called  acute  and 
chronic  nuclear  palsy.  The  acute  form  is  sudden  in  its  onset,  all 
the  ocular  muscles  losing  power.  With  the  onset  of  the  attack 
there  may  be  fever,  vomiting,  and  even  convulsions.  Such  an 
attack  results  from  minute  hemorrhage  among  the  nuclei,  or  from 
an  acute  hemorrhagic  polioencephalitis  in  the  fourth  ventricle,  aris- 
ing from  syphilis,  tuberculosis,  ptomaine-poisoning,  alcoholic  and 
sulphuric-acid-poisoning.  Such  cases  are  usually  rapidly  fatal.  A 
less  fatal  form  follows  injuries,  and  the  effects  of  nicotine,  lead,  car- 
bonic acid,  or  such  diseases  as  diabetes,  syphilis,  and  epidemic  influ- 
enza. .  Sometimes  acute  ophthalmoplegia  comes  on  with  acute  polio- 
myelitis or  acute  bulbar  paralysis. 

Chronic  nuclear  paralysis  is  gradual  in  its  onset,  muscle  after 
muscle  failing,  and  even  ptosis  coming  on.  Sometimes  after  a  cer- 
tain degree  of  paralysis  is  reached  the  disease  comes  to  a  standstill. 
The  trouble  may  be  unilateral  or  bilateral,  and  is  often  unsymmetrical, 
and  it  results  after  acute  ophthalmopl^ia,  as  a  congenital  defect  pro- 
ducing bilateral  ptosis  (see  chapter  on  Face),  as  an  acquired  disease 
in  childhood  and  adult  life,  and  in  conjunction  with  locomotor  ataxia, 
paretic  dementia,  disseminated  sclerosis,  progressive  muscular  atro- 

1  Ophthalmopleffia  i«  here  applied  in  its  strict  sense.  The  word  is  often  used  to  signify  loss 
of  power  in  Individual  eye-muscles ;  and  while  its  use  in  both  ways  is  correct,  it  is  better  to 
confine  its  usage  to  nuclear  and  complete  leidons. 
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phy^  chronic  bulbar  paralysis,  and  in  connection  with  paralysis  of 
the  frontalis  and  orbicularis  palpebrarum,  which  are  innervated  by 
the  facial  nerve.  The  cause  may  be  tuberculosis  or  syphilis,  but  in 
some  cases  no  cause  can  be  found. 

If  the  cause  of  the  paralysis  of  one  or  two  muscles  be  basilar 
lesions,  these  may  arise  from  hemorrhage,  pachymeningitis,  menin- 
gitis, both  simple  and  tubercular,  chiefly  the  latter ;  purulent  men- 
ingitis, abscess  as  the  result  of  middle-ear  disease,  and  ansemia.  It 
may  also  arise  as  the  result  of  obliterating  arthritis,  particularly  in 
syphilitics,  and  from  tumors.  In  children  sudden  convergent  stra- 
bismus and  diplopia  are  often  among  the  earliest  symptoms  of  tuber- 
cular meningitis  at  the  base. 

If  the  cause  be  in  the  nerve- trunks  themselves,  the  lesion  will 
probably  be  cellulitis,  tenonitis,  hemorrhages  in  the  orbit,  or  fract- 
ures of  the  orbit ;  or,  again,  there  may  be  disease  of  the  frontal  sinus. 
If  the  lesion  is  distinctly  peripheral,  it  may  be  due  to  rheumatism 
(when  the  external  rectus  is  commonly  affected),  neurasthenia,  or 
it  may  arise  from  uric-acid  diathesis  and  gout.  Further,  such 
lesions  may  be  due  to  influenza,  diabetes,  diphtheria,  lead  and  alco- 
hol, or  any  one  of  the  drugs  which  paralyze  the  ocular  nerves. 

So  much  for  general  statements  as  to  the  common  and  possible 
sites  of  the  lesions  producing  paralysis  of  the  ocular  musclps.  We 
can  now  go  further  than  this  and  locate  the  lesion  more  accurately 
from  the  knowledge  we  have  gained  as  to  the  particular  muscle 
affected  and  the  other  symptoms  presented  by  the  case. 

Let  us  suppose  that  a  patient  suffering  from  jmralytic  internal 
squint,  or  a  diplopia  which  indicates  paralysis  of  the  external  rectus, 
presents  himself  to  the  physician,  what  diagnostic  significance  has 
this  symptom  ?  * 

In  the  first  place,  it  is  to  be  remembered  tliat  the  external  rectus 
receives  its  nerve-supply  from  the  abducens,  or  sixth  nerve,  which 
arises  from  the  pyramidal  body  close  to  the  pons.  (Fig.  73.)  Its 
deep  origin  is  a  nucleus  under  the  floor  of  the  fourth  ventricle.  The 
nerve  pierces  the  dura  mater  on  the  biisilar  surface  of  the  sphenoid 
bone,  passes  through  the  clinoid  process,  enters  the  cavernous  sinus, 
and,  finally,  enters  the  orbit  through  the  sphenoidal  fissure  between 
the  heads  of  the  external  rectus.  If  this  form  of  squint  is  asso- 
ciated with  hemiplegia  of  the  opposite  side  of  the  body,  the  lesion 

1  This  refers  to  paralytic  and  not  to  concomitant  squint. 
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is  in  the  pons  oo  the  same  side  ba  the  affected  eve  and  the  opposite 
from  the  hemiplegia,  because  the  eve-fibres  have  crossed  higher  u 
btit  the  motor  tracts  for  the  limlia  cross  lower  dowii. 


Tbelmaeof  iliebniuaDd  ibc  cranlaJ  nerrea.  ciun,  po 
J  to  XJI.  Tbe  onnial  nerrn.  /h.  Optic  Uuluniu,  A. 
a.  Cotpon  tlbluDlliL  J',  Peipeduncull.  (.Interior  i 
V&rolll.   pa.  Anterior  pyrunld  of  mediilliu    0.  OTiTe, 

ea.  Anlarlot  ooIuidq  of  uplnBl  oonl.     d.  L^lenl  mlumii  of  spliul  cord.     a.  G 
/(,  Floocnlmof  cerebellum.     II.  The  altth  or abdncena 

Oil  the  other  hand,  if  there  is  do  monoplegia  and  .ibdutxtan  palsy 
(internal  squint)  on  the  same  side  of  the  body,  ihe  lesion  U  in  their 
plaint  of  origin  in  the  cortex,  or,  in  other  words,  the  lesion  has  taken 
foci  above  tbe  point  where  the  tracts  cross.  Such  a  paralysis  is, 
therefore,  cortical. 
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If,  agaiD^  there  is  complete  unilateral  paralysis  of  the  abducens 
(internal  squint),  with  loss  of  the  associated  action  of  the  iuternus, 
the  lesion  is  in  the  nuclei  under  the  floor  of  the  fourth  ventricle,  be- 
cause the  nuclei  of  the  third  and  sixth  cranial  nerves  are  closely 
connected,  so  that  a  lesion  involving  the  sixth  nucleus  weakens  the 
nucleus  of  the  third  nerve.  (Fig.  74.)  Complete  paralysis  of  the 
externus  may,  therefore,  be  due  to  a  nuclear  lesion;  for  if  the  lesion 
were  above  the  nucleus,  this  nucleus  might  obtain  collateral  impulses, 
as  seen  in  this  diagram,  and,  therefore,  the  paralysis  would  only  be 


Fig.  74. 


Cochlea 


Semicircular 
Canals 


Diagram  ot  the  connections  ol  the  nucleus  of  the  F.ixth  nerve.    (Buuce.) 

partial.  It  may  also  be  due  to  a  peripheral  lesion.  Sometimes, 
however,  an  inflammatory  process  pressing  upon  the  basilar  surface 
of  the  sphenoid,  and  thereby  involving  the  nerve,  may  cause  a  similar 
effect.  Loss  of  power  of  the  external  rectus  may  also  arise  from 
neurasthenia,  uric-acid  diathesis,  gout  and  rheumatism,  and  in  tu- 
bercular or  syphilitic  meningitis  at  the  base,  as  already  stated.  It 
also  comes  on  in  some  cases  of  diabetes,  la  grippe,  and  in  chronic 
poisoning  by  lead  and  alcohol,  or  the  acute  poisoning  of  gelsemium, 
ptomaine-poisoning,  oonium-  and  spigelia-poisoning. 
Again,  let  us  suppose  that  the  internal  rectus  is  paralyzed,  causing 
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exteraal  squint  We  remember  that  it  is  eupplied  b;  the  oculomotor 
nerve,  which  arises  from  a  nucleus  in  front  of  the  corpora  quadri- 
gemina,  which  extends  from  the  level  of  the  posterior  commissure  to  a 
point  near  the  nucleus  of  the  fourth  nerve  or  patheticus.  (Fig.  73.) 
Landois  states  that  these  two  nuclei  (the  third  and  fourth)  are  united. 
The  nucleus  of  the  oculomotor  nerve  has  been  divided  into  several 
groups,  as  shown  in  Fig.  76,  after  Brrn^,  where,  however,  it  is  seen 


nucleus,  liiterlor  pari.  a,.  Aulerlar  iii 
Duclmu.  lul^rmedlale  portion-  As.  Act 
Duuloiis.  r.K.  P(»lcr[>«ilenul  nncleui. 
of  the  root-libros  from  ihe  lower  and  In 


relation!!  to  cacb  otber 
R.  Thlnl  nerre.  ».  Medlwi  iiiicleu!'.  /,.  Anterior 
cleiu,  loner  part  or  main  uuclcui.  a;.  Anterior 
rlnr  nucleiu,  upper  portion,  f.i.  Pmlero-lntemal 
E.  Eitemal  nncleiu.  a.  Superior  uucleun.  Some 
flnnodlate  parttorthc  anterior  nucleus  are  repre. 
r.  Tbe  Ducle\ii  of  (ho  fourtb  uerve. 


that  the  third  and  fourth  nuclei  are  not  united.  The  nerve  itself 
pier(\«  the  dura  mater  below  the  posterior  cliuoid  prot-ess,  pas-ses 
along  the  outer  wall  of  the  cavernous  sinus,  aiid  after  dividing  into 
two  branclics  enters  the  orbit  through  the  sphenoidal  fissure.  The 
upper  branch  supplies  the  suiierior  rectus  aud  the  levator  paljiebral, 
and  the  lower  one  after  dividing  into  three  branches  supplies  the 
iutcrnal  rectus,  the  inferior  rectus,  and  the  inferior  oblique  muscles. 
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The  oculomotor  nerve  receives  filaments  from  the  cavernous  plexus 
of  the  sympathetic,  and  from  the  first  division  of  the  fifth  nerve. 
In  addition  to  divergent  squint  there  is,  as  already  pointed  out  in 
the  last  few  pages,  in  oculomotor  paralysis,  as  additional  symptoms, 
ptosis,  mydriasis,  and  paralysis  of  accommodation.  The  lesion  pro- 
ducing unilateral  ptosis  may  be  found  in  the  cerebral  cortex  on  the 
opposite  side  from  the  affected  eye  in  the  angular  gyrus  just  below 
the  interparietal  fissure.  Again,  tubercular  or  other  degenerative 
disease  of  the  corpora  quadrigemina  may  cause  double  ptosis. 

If  the  patient  has  ptosis  with  preservation  of  the  function  of  the 
intraocular  muscles  (that  is,  partial  oculomotor  paralysis),  with 
hemiplegia  of  the  opposite  side  of  the  body,  the  lesion,  according  to 
Mauthner,  probably  affects  the  fascicular  fibres — that  is,  those  between 
the  cortex  and  the  nuclei.  There  may  be  associated  with  this  form 
of  oculomotor  paralysis  loss  of  power  in  the  hyi)oglo8sal  and  fisu;ial 
nerves.  On  the  other  hand,  if  the  oculomotor  paralysis  is  complete, 
the  lesion  is  almost  certainly  at  the  base  of  the  brain,  and  this 
diagnosis  becomes  practically  certain  if  there  is  associated  with  it 
paralysis  of  other  cranial  nerves.  Paralysis  of  the  oculomotor 
nerve  on  one  side  with  hemiplegia  ou  the  opposite  side  of  the  body 
is  not  positively  a  crus  or  fascicular  lesion  unless  the  paralysis 
occurs  simultaneously.     (Hughlings  Jackson.) 

If,  however,  there  l)e  double  oculomotor  paralysis,  the  lesion  is 
bilateral  and  probably  due  to  a  lesion  at  the  base,  as  meningitis  or 
arteritis ;  or  to  an  inflammatory  exudate  involving  both  nuclei ;  or, 
again,  to  diphtheritic  poison  or  the  lesions  of  tabes  dorsalis. 

If  that  very  rare  form  of  ocular  musc^le  paralysis,  namely,  iso- 
lated palsy  of  the  fourth  trochlear  nerve,  iia  present,  we  will  probably 
find  that  the  paralysis  is  due  to  a  lesion  at  the  base  of  the  brain,  due 
to  meningitis,  or  the  pressure  of  a  growth. 

Supposing,  however,  that  a  ])atient  presents  himself  with  swelling 
of  the  eyelids,  exophthalmos,  a  contracted,  followed  by  a  dilated, 
pupil,  ansesthesia  of  the  skin  of  the  upper  eyelid  and  of  the  temple, 
or  the  area  supplied  by  the  first  division  (ophthalmic)  of  the  fifth 
nerve,  and  ophthalmoplegia — that  is,  paralysis  of  the  extrinsic  ocular 
muscles  on  one  side — where  will  l>e  the  lesion  productive  of  this  train 
of  interesting  symptoms  ?  It  will  Ik?  seen  at  once  that  such  a  condition 
is  the  result  of  paralysis  of  the  oculomotor  (third),  pathetic  (fourth), 
and  abducens  (sixth)  nerves,  and  that  as  in  all  probability  only  one 
lesion   has  produced  these  sym])toms   it  must  exist  at  some  ))oint 
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where  all  these  nerve-fibres  are  so  closely  approximated  that  they 
are  readily  involved  together.  It  will  be  recalled  that  the  course  of 
these  nerves  is  as  follows :  The  oculomotor  nerve  having  arisen 
from  the  nucleus  in  the  corpora  quadrigemina  pierces  the  dura  mater 
below  the  posterior  clinoid  process,  passes  along  the  outer  wall  of 
the  cavernous  sinus  and  there  divides  into  two  branches.  The  pa- 
thetic nerve  passes  near  the  clinoid  process  along  the  outer  wall  of 
the  cavernous  sinus  and  with  the  oculomotor  nerve  enters  the  orbit 
through  the  sphenoidal  fissure.  The  sixth  nerve  pierces  the  dura 
mater  on  tlie  basilar  surface  of  the  sphenoid  bone,  passes  through  the 
clinoid  process,  aud  enters  the  cavernous  sinus,  finally  reaching  the 
orbit  through  the  sphenoidal  fissure.  It  is  thus  seen  that  a  lesion 
at  the  sphenoid  fissure  and  pressure  in  the  cavernous  sinus  would 
cause  all  the  symptoms  described  above.  This  occurs  in  cases  of 
thrombosis  of  the  cavernous  sinus.  Where  there  is  an  arterio-vcnous 
aneurism  of  this  sinus  there  will  be  pulsating  exophthalmos.  Injury 
or  inflammation  may  also  produce  a  series  of  symptoms  if  in  this 
area. 

The  significance  of  conjugate  lateral  paralysis  producing  a 
deviation  of  both  eyes  to  the  right  or  left,  as  the  case  may  l>e,  is  that 
some  lesion  exists  in  the  cerebral  cortex,  the  corona  radiata,  or  the 
internal  capsule,  or  in  the  pons  before  the  fibres  have  crossed.  The 
lesion,  if  in  the  cortex,  however,  does  not  have  to  be  localized  in 
one  spot,  for  any  source  of  irritation  in  the  cortex  may  apparently 
cause  conjugate  deviation.  If  the  lesion  is  the  result  of  an  apoplexy, 
the  eyes  are  turned  toward  the  side  opposite  to  the  paralysis  (Pre- 
vost's  symptom) — that  is,  the  ^^ patient  looks  at  his  lesion."  The  rea- 
son that  a  unilateral  lesion  can  cause  a  bilateral  deviation  is  that  the 
lateral  movements  of  the  eye  are  governed  by  an  impulse  which  passes 
down  from  the  cortex  to  the  sixtli-nerve  nucleus  aud  thence  across 
the  posterior  longitudinal  fasciculus  to  the  opposite  side,  tvhere  it 
passes  to  the  nucleus  of  the  third  nerve.  As  conjugate  lateral  devia- 
tion is  caused  by  contraction  of  the  internal  rectus  on  one  side  (third 
nerve)  and  tiie  external  rcjctus  on  the  other  (sixth  nerve),  the  niec*han- 
ism  of  the  deviation  is  clear.  Tiius  if  the  lesion  he  a  distinctive  one 
on  the  left  side  of  the  brain,  causing  right  hemiplegia,  tlie  eyes  will 
be  turned  to  the  left  by  the  action  of  the  unaffected  left  external 
rectus  and  the  right  internal  rectus ;  while  if  the  lesion  be  on  the  right 
side  of  the  brain,  the  reverse  will  occur.  If,  however,  the  lesion  be 
irritative  (as  a  tumor),  this  deviation  is  reversed,  because  in  this  case 


THE  EYE, 


163 


the  centres  are  irritated  and  cause  spasm  of  the  muscles  receiving  their 
nerve-supply  from  the  affected  side  of  the  cerebrum.  In  other  words, 
the  eyes  are  turned  toward  the  side  of  the  body  which  is  convulsed. 

In  the  first  instance  the  eyes  are  turned  away  from  the  affected 
side  because  the  muscles  of  the  eyes  on  that  side  are  also  paralyzed, 
and  the  eyes  are  therefore  turned  by  the  muscles  which  remain  intact. 
In  the  second  instance  the  eyes  are  turned  toward  the  convulsed  side 
because  the  internal  and  external  rectus  are  spasmodically  contracted 
and  so  overcome  the  healthy  muscles. 

We  find,  however,  that,  if  the  lesion  be  in  the  pons  rather  than 
in  the  cortex,  these  conditions  are  reversed,  for  now  a  destructive 
lesion  causes  the  eyes  to  be  turned  to  the  paralyzed  side,  and  an 
irritative  lesion  directs  them  away  from  the  paralyzed  side. 

This  is  best  explained  by  the  following  diagram  and  description 
from  Swanzy's  well-known  book.     (Fig.  76.) 

Flo.  76. 


1.  Left  ext.  rectus ;  2.  Left  int.  rectus ;  3.  Right  int 
rectus ;  4.  Right  ext.  rectus ;  5.  Nucleus  left  third  nerve ; 
6.  Nucleus  right  third  nerve ;  7  and  8.  Post,  longitudinal  bands 
from  sixth  nerve  to  opposite  third  nerve  ;  9.  Nucleus  left  sixth 
nerve;  10.  Nucleus  right  sixth  nerve;  11  and  12.  Left  and 
right  cortical  centres.  An  impulse  starting  from  12  would 
travel  down  to  9,  and  produce  an  associated  movement  of  the 
eyes  to  the  left. 


A  destructive  lesion  at  12,  the  right  cortical  centre,  involving 
also  motor  centres  of  the  body,  would  cause  left  hemiplegia;  and,, 
since  the  external  rectus  of  tlie  left  eye  and  internal  rectus  of  the 
right  eye  would  be  paralyzed,  the  antagonists  would  turn  the  eyes 
to  the  right;  i.e.,  away  from  the  paralyzed  side.  A  destructive 
lesion  of  the  right  side  of  the  pons,  also  producing  left  hemiplegia, 
if  it  involves  the  sixth  nucleus,  will  produce  paralysis  of  the  external 
rectus  of  the  right  eye  and  of  the  internal  rectus  of  the  left  eye,  and 
th€J|  the  antagonists  would  turn  the  eyes  to  the  left;  i.e.,  toward 
th^paralyzed  side.  It  is  easy  to  see  how  irritative  lesions  would 
produce  exactly  the  opposite  effects. 

Squint  which  is  due  to  hysteria  is  always  caused  by  spasmodic 
contraction  of  the  eye-muscle  and   is  never  due  to  paralysis,  as  it 


164         THE  MASIFEiSTATIOS  OF  DISEASE  IS  OJiaAXS. 

often  is  in  organic  disease.  Very  often  there  is  a  spasm  of  the 
eyelid  or  eyebrow  associated  with  it.  The  administration  of  a 
relaxant,  such  as  chloroform,  will  at  once  overcome  such  a  squint. 

Nystagmus,  or  the  rapid  oscillation  of  the  eyes  from  side  to  side  or 
in  a  vertical  or  rotary  movement,  is  usually  bilateral.^  When  not 
congenital  it  is  a  frequent  symptom  of  di.sseminated  sclerosis,  Fried- 
reich's ataxia,  and  advanced  locomotor  ataxia,  and  while  it  does  not 
localize  the  lesion  it  indicates  very  positively  that  one  is  present  and 
that  tlie  case  is  not  one  of  hysteria  or  functional  disease.  Nys- 
tagmus (wcurring  in  children  is  very  often  associateil  with  imperfect 
vision  of  gi'eat  degree  or  with  blindness  as  a  result  of  opacity  of 
the  cornea,  congenital  ciitaract,  or  atrophy  of  the  nerve.  In  other 
instances,  however,  it  arises  from  growths  in  the  cerebellum  or 
pons,  and  it  is  sometimes  seen  in  hydrocephalus  and  very  rarely  in 
acute  meningitis  and  in  epilepsy.  Very  rarely  lateral  nystagmus 
is  seen  in  children  who  seem  otherwise  normal,  and  it  then  possesses 
no  particular  diagnostic  importan(*e. 

Paralysis  or  Disorder  of  the  Intraocular  Muscles.  Hav- 
ing discussed  the  diagnostic  indications  of  changes  in  the  function 
of  the  extraocular  muscles,  we  next  pro(*eed  to  a  consideration 
of  these  facts  in  connection  with  the  intraocular  muscles.  These 
consist,  it  will  be  remembered,  in  the  muscular  fibres  of  the  iris,  cir- 
cular and  radiating,  and  the  ciliary  muscle.  The  nerve-supply  of 
the  iris  consists  in  fibres  from  the  (Xiulomotor  or  third  nerve,  the 
upper  or  ophthalmic  division  of  the  fifth,  and  the  sympathetic.  It 
will  Ik?  remembered  that  in  the  j)osterior  part  of  the  orbit  there  is 
situated  a  ganglion  called  the  ciliary  or  ophthalmic  ganglion.  By  its 
short  or  motor  root  this  ganglion  is  connected  with  the  third  nerve, 
by  its  sympathetic  root  with  the  (cavernous  sympathetic  j)lexus  and 
the  cervical  sympathetic  plexus,  while  by  its  long  or  sensory  root  it  is 
connectal  with  the  nasal  branch  of  the  ophthalmic  or  upper  branch 
of  the  fifth  nerve.  From  this  ganglion  extend  forward  two  sets  of 
nerves,  one  short  (the  short  ciliary  nerve),  which  supplies  the  iris  and 
the  ciliary  muscle,  and  one  set  long  (long  ciliary  nerves),  which  also 
go  to  the  iiis.  The  filani'Mits  which  go  to  the  ganglion  by  means  of  its 
short  or  motor  root  (from  the  oculomotor  nerve)  pass  forward  to 
the  circular  fibres  of  the  iris,  while  those?  which  have  arisen  in  the 
sympathetic  plexus  pass  forward  to  the  radiating  fibres.     These  last 

I  The  physician  should  rLMneiiilK.'r  that  some  occupations,  sucli  as  mining,  produce  In  some 
persons  nyMtagmus  without  the  presence  of  the  disease  about  t'>  be  named. 


THE  EYE,  165 

fibres  are  in  part  derived  from  the  cervical  sympathetic  ganglion, 
run  through  the  carotid  plexus,  and  are  controlled  to  some  extent  by 
the  cilio-spinal  centre  of  Bunge  in  the  spinal  cord  at  about  the  seventh 
cervical  or  first  dorsal  vertebra. 

The  ciliary  muscle  is  supplied  by  the  fibres  of  the  short  ciliary 
nerves,  which  have  arisen  in  the  floor  of  the  third  ventricle  and 
which  is  connected  with  the  nucleus  of  the  third  nerve. 

The  size  of  the  normal  pupil  is  about  4  millimetres  in  diameter, 
but  this  varies  according  to  the  degree  of  light  to  which  the  patient 
is  exposed.  It  ought  always  to  be  measured  by  a  millimetre  meas- 
ure which  gives  its  approximate  diameter. 

The  pupil  to  he  tested  must  be  free  from  any  abnormal  conditions 
produced  by  new  or  old  inflammation  of  the  iris,  and  the  light  used 
should  not  be  excessively  bright,  but  about  that  usual  to  the  eye. 

Testing  the  Pupil.  The  i)atient  is  to  be  placed  facing  the  light 
and  told  to  look  at  some  distant  object.  The  hands  of  the  physician 
are  then  placed  one  over  each  eye,  the  patient  being  told  to  keep  his 
eyes  ojx'n  and  to  endeavor  to  see  the  object  seen  before  the  eyes  were 
covered.  One  hand  is  now  quickly  removed  from  one  eye  and  the 
})upil  obsiTved.  Tiiis  observation  must  be  acute  or  the  pupillary 
contraction  will  occur  before  it  is  seen.  This  reflex  is  due  to  the  fact 
that  we  have  an  irritation  of  the  optic  nerve  by  light,  and  this  sends 
a  reflex  wave  to  the  centres  governing  the  pupil  and  causes  it  to  con- 
tract. Not  only  does  the  uncovered  pnpil  react  in  this  manner,  but 
the  covered  one  does  the  same  thing.  The  first  is  called  a  direct 
reflex,  the  second  is  called  the  indirect  or  consensual  reflex.  The 
exact  pathway  of  this  reflex  is  unknown,  but  we  know  that  the  light- 
impulse  piisses  along  the  optic  nerve,  and,  arriving  at  its  semi-decus- 
sation  in  the  chiasm,  passes  along  each  of  the  tracts  to  the  corpora 
quadrigemina,  and  thence  by  the  communicating  fibres  (Meynert's 
fibres)  between  these  bodies  and  the  oculomotor  centres  to  the  centre 
for  the  sphincter  pupillae  or  circular  muscle-centre,  and  from  there 
to  the  ciliary  ganglion,  the  ciliary  nerves,  and  the  muscles  of  the  iris. 
(Fig.  77.) 

Not  only  does  the  pupil  change  its  size  by  reason  of  the  ordinary 
light-reflex,  but  it  also  ccmtracts  or  dilates  in  association  with  the 
other  muscles  governing  accommo<lation  and  convergence,  namely, 
the  ciliary  muscle  and  internal  recti.  This  is  the  associated  reaction 
of  the  pupils  and  is  tested  by  causing  the  patient  to  direct  his  eyes 
to  a  near  object — for  example,  the  point  of  a  pencil.  If  the  sight  is 
intact,  contraction  of  the  pupil  will  occur. 
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The  pupil-dilating  centre  is  in  the  medulla  and  is  very  sensitive 
to  reflex  irritation. 

Supposing  that  the  pupillary  movement  is  abnormal,  we  should 
recollect  before  studying  the  case  further  what  the  causes  of  its 
perversion  may  be.  Thus  its  size  is  altered  by  drugs,  by  local  dis- 
ease of  the  iris,  by  spinal  disease  and  disease  of  the  sympathetic^  by 
localized  cerebral  lesions,  by  abeyance  of  the  cerebral  functions,  and 
by  irritatiou  of  the  brain.     TiCt  us  suppose,  however,  that  on  test- 


Fro.  77. 
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3n,  centre  of  third  nerve  ;  1,  connection  between  nuclei  of  third  nerves ;  2.  Mejmert's  flbres ; 
Q,  cori)ora  quadrigemina ;  c,  chiasma ;  o,  optic  nerve  ;  p,  myotic  fibres  of  third  nerve ;  l,  seat 
of  lesion ;  arrows  show  path  of  impulse  in  lesion  of  right  tract  at  L.    (Swanzy.) 

ing  the  ocular  reflexes  in  tlie  manner  already  described,  we  fiud  that 
the  pupil  of  one  eye  when  uncovered  does  not  contract,  but  imme- 
diately does  so  as  soon  as  the  other  eye  is  uncovered,  what  is  the 
indication  ?  It  indio^ites  that  there  is  disease  of  the  optic  nerve  of 
that  eye  which  does  not  convey  the  impulse  of  light  from  the  retina ; 
whereas  if  it  contracts  when  the  other  eye  is  uncovered,  it  shows 
that  the  rest  of  the  mechanism  involved  in  the  reflex  is  intact.  Ac- 
commodative reaction  of  the  pupil  is  intact  also.  Again,  supposing 
that  irides  fail  to  react  to  light,  but  do  to  accommodation  and  con- 
vergence, we  have  the  '* Argyll-Robertson  pupil,"  so-called,  which 
indicates  that  a  le^^ion  exists  in  the  communicating  fibres  (Meynert's 
fibres)  which  convey  the  impulses  from  the  corpora  quadrigemina  to 
the  oculomotor  nuclei.     (See  Fig.  77.) 
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This  condition  is  seen  in  locomotor  ataxia,  general  paralysis  of 
the  insane^  sometimes  in  cerebral  syphilis  and  as  the  result  of  poison- 
ing by  the  bisulphide  of  carbon.  It  is  worthy  of  note,  however, 
that  late  in  all  these  affections  the  reaction  to  accommodation  may 
also  be  lost.  Rarely  the  reverse  of  the  Argyll-Robertson  pupil 
occurs  as  the  result  of  a  lesion  in  the  second  and  third  parts  of  the 
oculomotor  nucleus.  If  the  eyes  fail  to  react  to  light  and  to  accom- 
modation, there  is  probably  blindness  due  to  optic-nerve  disease. 

If  on  throwing  light  into  the  right  eye  there  is  no  reaction  of  the 
pupil  of  that  eye,  and  on  throwing  it  into  the  left  eye  there  is  still 
no  reaction  in  the  pupil  of  the  right  eye,  there  must  be  a  lesion  of 
the  nucleus  of  the  right  oculomotor  nerve  or  palsy  of  the  conducting 
fibres  of  each  optic  nerve. 

Dilatation  of  the  pupil  occurs  in  cases  of  glaucoma,  optio-nerve 
atrophy,  in  disease  of  the  orbit,  and  under  the  effect  of  drugs  possess- 
ing a  mydriatic  action,  as,  for  example,  atropine.  It  also  occurs  in 
persons  suffering  from  fright,  neurasthenia,  aortic  regurgitation,  and 
irritation  of  the  cervical  sympathetic,  as  by  aneurism.  A  dilated 
pupil  is  also  often  seen  iu  idiotic  children. 

Dilatation  of  the  pupil  results  from  two  causes,  opposite  in 
character:  the  first  is  irritation  due  to  tumor,  meningitis,  or  other 
irritating  lesion  of  the  upper  part  of  the  spinal  cord;  the  second  to 
paralysis  of  the  cerebral  centre  of  the  oculomotor  nerve,  resulting 
from  cerebral  hemorrhage,  thrombosis,  tumors,  or  abscess  of  the  brain. 

Contraction  of  the  pupil  is  also  due  to  lesion  similarly  situated 
and  results  from  sources  of  irritation  in  the  cerebrum,  resulting  from 
meningitis  and  cerebral  tumor,  and  Berthold  asserts  that  a  contracted 
pupil  shows  that  a  sudden  attack  of  paralysis  is  due  to  embolism 
and  a  dilated  pupil  shows  hemorrhage.  Myosis  (contraction  of  the 
pupil)  results  from  paralyzing  lesions  of  the  spinal  cord  situated  in 
the  region  of  the  cervical  vertebrte,  and  occurs  notably  in  locomotor 
ataxia.  It  is  also  seen  in  general  paralysis  of  the  insane  (paretic 
dementia),  the  false  paretic  dementia  of  syphilis,  and  in  bulbar  pa- 
ralysis with  progressive  muscular  atrophy.  It  is  also  one  of  the 
most  notable  signs  of  opium-poisoning. 

Under  the  name  of  "  hemiopic  pupillary  inaction  "  or  "Wernicke's 
pupil "  we  sometimes,  though  rarely,  meet  with  a  condition  associated 
with  hemianopsia  or  blindness  in  one-half  of  the  eye,  which  is  dem- 
onstrated in  the  following  manner :  The  patient  is  seated  in  a  dark 
room  and  one  eye  is  covered.     The  other  eye  is  now  illuminated  by 
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just  sufficient  light  from  a  flat  mirror  to  enable  the  physician  to  see 
the  eye.  By  means  of  the  concave  mirror  of  an  ophthalmoscope  the 
physician  now  directs  into  the  uncovered  eye  a  bright  beam  of  light, 
taking  care  that  it  falls  upon  one  side  of  the  retina,  or,  in  other  words, 
enters  the  eyes  obliquely  and  strikes  on  the  side  of  the  retina  which 
is  blind.  If  when  the  light  falls  on  the  blind  side  of  the  retina  there 
is  no  pupillary  reaction,  it  is  considered  that  the  lesion  exists  in  the 
right  arc  between  the  optic  chiasm  and  the  corpora  quadrigemina; 
but  if  there  is  a  pupillary  reaction,  the  lesion  must  be  further  l)ack 
in  the  visual  centres,  back  of  the  reflex  arc.  When  the  lesion  is 
found  back  of  the  reflex  arc  it  may  indicate  a  lesion  of  the  optic 
tract,  the  posterior  segment  of  the  thalamus,  the  posterior  part  of 
the  chiasm,  or  rarely  it  may  Ik?  caused  by  a  lesion  of  the  optic  nerve 
if  the  hemianopsia  be  nionoc^ular,  which  is  rarely  the  case. 

Finally  a  rhythmical  contraction  and  dilatation  of  the  pupil, 
called  ''hippus/^  are  seen  in  health  for  a  moment  on  sudden  exposure 
to  light ;  but  when  constant  is  a  sign  of  disseminated  sclerosis,  epi- 
lepsy, or  the  early  stages  of  acute  meningitis.  It  is  sometimes  seen 
in  hysteria. 

The  presence  of  a  recurrent,  unequal  dilatiition  of  the  pupils  of 
a  transitory  character  is  said  to  l)e  by  Kampoldi  an  early  and 
almost  constant  sign  of  pulmonary  tulxjrculosis.  He  claims  that  this 
is  due  to  a  reflex  irritation  of  the  nerves  governing  the  pupil  through 
the  sympathetic  system.  Probably  in  those  («ses  enlargetl  glands 
in  the  chest  arc  the  cause  of  the  pupillary  phenomenon,  just  as  an 
aneurism  may  be.  Destree  claims  that  97  j)er  cent,  of  his  cases  of 
phthisis  present  this  pupillary  symptom. 

Knies  points  out  that  pupillary  contraction  and  dilatation  take 
place  in  a^sm'iation  with  Cheyne-Stokes  breathing.  Dilatation  usually 
exists  with  the  inspiratory  movements,  and  myosis  occurs  during  the 
interval  of  apnrea. 

Changres  in  the  Acuity  of  Vision.  Having  discussed  the 
diagnostic  value  of  alterations  from  the  normal  in  the  function  of 
the  extra-  and  intraocular  muscles  of  the  eye,  we  can  proceed  to  a 
consideration  of  the  value  in  changes  in  the  acuity  of  vision.  The 
questions  of  the  acuity  of  vision  in  relation  to  errors  in  the  refrac- 
tive media  of  the  eye  will  not,  of  course,  be  included  in  this  l>ook. 

Failure  of  vision  in  part  or  in  toto  depends  upon  a  lesion  which 
destroys  the  jxiripheral  ocular  sense-organ  (the  eye),  the  optic  nerves, 
the  optic  tracts,  or  the  receptive  and  perceptive  ixjntres  of  sight.     It 


also  IB  dependent  upon  bilateral  leflions  in  the  cryetalline  lens,  as  in 
cataract,  or  in  the  cornea,  as  in  severe  keratitis. 


Tbv  ilBual  trecl.  The  renultof  n  leBloii  Hiiynhere  belwcen  <hc  chiasm  and  theruaeui  1*  lo 
produce  homotiyinoiu  heialano|>!ila.  i[.  Letloo  at  ctalsHm  cautlitg  bLlaiernl  temporal  heml- 
uiopalB.  N.  Irfwinn  at  uhlaatn  caunlRK  unilaleral  nasa]  hciaiannpilii.  T.  t,eslan  at  chiasm 
canilDg  nnllatcial  temporal  livinlanoivla.  as.  Buteuiitliil  iiIrib  or  cru.'.  L.  Ldmnlacua  in 
enia.  hn.  Ked  nucleus,  ut.  Tblid  nervet.  P.  4.  K.  s.  v.  l^eHioas  In  the  occlpllai  lobe  and 
tn  Ironi  of  It  produdog  left  bomoiij'moiis  lateral  hemlaaopula. 
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Before  we  discuss  these  various  causes  of  blindness  it  is  necessary 
that  we  recall  the  nervous  anatomy  of  the  organs  of  sight.  These 
nerve-fibres  starting  with  the  rods  and  cones  of  the  retina  and  the 
fibres  from  the  macula  pass  back  along  the  optic  nerve  until  they 
come  to  what  is  known  as  the  chiasm,  where  the  various  fibres  from 
the  eye  decussate,  in  that  the  fibres  from  the  inner  half  of  each  eye 
cross  to  the  opposite  side,  whereas  those  of  the  outer  half  of  each 
eye  pass  to  the  same  side,  as  is  shown  in  Fig.  78.  After  the  optic 
tracts  have  been  formed  by  this  (partial)  decussation  each  one  winds 
around  the  corresponding  crus  cerebri,  and  terminates  in  two  roots 
upon  the  corpora  geuiculata  extcTua  and  interna  and  upon  the  poste- 
rior part  of  the  optic  thalamus.  The  pupillary  fibres  also  branch  here 
to  the  corpora  quadrigemiua.  These  parts  are  known  as  the  primary 
optic  centres.  After  leaving  them  the  fibres  pass  backward  into 
the  posterior  part  of  the  posterior  limb  of  the  internal  capsule  and 
thence  to  the  cortex,  rise  in  a  fan-sha|)e,  pass  outside  the  tip  of  the 
lateral  ventricle,  and  reach  the  secondary  or  true  optical  centre  in 
the  lower  part  of  the  median  aspect  of  the  octupital  lobe.  (See 
Fig.  78.) 

Hemianopsia.  As  lesions  of  the  nervous  centres  frequently  pro- 
duce partial  or  complete  blindness,  it  is  of  imjK>rtauoe,  first,  that  the 
presence  of  partial  blindness  should  be  discovered,  and,  second,  that 
the  lesion  causing  it  should  l)e  located.  Aside  from  general  failure  of 
vision  due  to  changes  in  the  retina  or  optic  nerve  we  have  in  many 
cases  of  nervous  disease  a  condition  called  hemianopsia  or  partial  or 
complete  blindness  of  one-half  of  the  retina.  Usually  hemianopsia  is 
bilateral — that  is,  in  hoi\\  eyes  ;  and  it  is  usually  homonymous — that 
is,  on  the  same  side  of  each  eye;  or,  in  other  words,  if  it  is  the  outer  half 
of  tlie  left  eye,  it  will  l)e  in  the  inner  half  of  the  right  eye.  If  this  is 
the  case,  it  is  called  left  bilateral  homonymous  hemianopsia.  If,  on 
the  other  hand,  the  outer  half  of  each  eye  is  blind,  this  is  called  bi- 
temporal hemianopsia;  or  if  the  bliudni>ss  is  found  in  the  nasal  side 
of  both  eyes,  it  is  called  binasal  hemianopsia.  It  must  be  remem- 
bered, however,  that  the  apparent  blindness  of  the  outer  side  of  the 
eye  is  really  due  to  disease  of  the  fibres  supplying  the  opposite  side 
of  the  retina,  as  is  shown  in  Fig.  79.  The  presence  of  hemianopsia 
in  any  form  is  determined  by  the  following  method  of  examination : 
The  patient  is  placed  with  the  back  to  the  light  and  one  eye  is  cov- 
ered, while  the  other  is  fixed  u|K)n  the  centre  of  the  physician's  face, 
which  should  be  two  feet  away.     The  finger  of  the  physician  is  now 
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moved  to  the  left  and  right  as  far  as  the  patient  can  see  it^  the  head 
and  the  eyeball  of  the  patient  remaining  fixed.  If  the  eye  fails  to 
see  the  finger  when  but  a  little  distance  to  one  side  or  the  other  of 
the  fixation-pointy  hemianopsia  is  present. 

PlO.  79. 

LEFT  VISUAL  FIELD.    RIGHT  VlStiAL  FIELD. 
Fixation  PbOa,  Fixation  Point, 


We  measure  the  field  of  vision  more  accurately  by  means  of  what 
is  known  as  a  perimeter,  which  is  a  semicircular  metal  band  which 
revolves  upon  its  middle  pointy  being  capable  therefore  of  describ- 
ing a  hemisphere  in  space.  This  arc  is  divided  into  decrees  marked 
on  it  from  0°  to  90°,  and  at  the  centre  of  it  is  placed  the  eye  which 
is  to  be  examined,  which  eye  finds  its  fixation-point  in  the  centre  of 
the  semicircle.  A  small  piece  of  white  paper  is  now  moved  along 
the  metal  arc  on  its  inner  surface,  from  the  extremity  and  toward 
the  centre,  until  it  comes  into  view,  when  the  physician  notes  the 
number  of  degrees  at  which  the  object  is  seen  and  notes  it  on  a  chart 
(see  Fig.  80).  The  area  of  the  normal  field  is  well  seen  in  this 
figure. 

Let  us  suppose  that  on  using  the  tests  just  described  we  find  left 
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lateral  homonymous  hemianopsia — that  is,  blindnees  in  the  visual 
field,  as  shown  in  Fig'.  81.  This  signifies  that  the  patient  has  a 
lesion  somewhere  in  tlie  visual  tract  back  of  the  chiasm,  either 


light  cuneuj,  from  a 
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in  the  cimous,  in  tlie  oucipital  lobe,  ia  the  optic  radiatioiiB,  in  the 
internal  capsule,  in  the  primary  optic  centres,  or  in  the  optic  tract 
Fig.  78  shows  tlie  sites  of  these  lesions  and  why  tliey  cause  left 
homonymous  lieniianopsia.  Supposiug,  on  the  other  hand,  that  in 
place  of  left  homonymous  hemianopsia  we  find  bitemporal  hemi- 
anopsia (Fig.  82),  this  indicates  that  the  patient  has  a  lesion  of  the 
optic  tracts  in  the  crossing  fibres  in  the  middle  of  the  chiasm  (see 
"  H"  in  Fig.  78);  orif  bioasal  hemianopsia,  tbat  he  has  a  lesion  on 
both  sides  of  the  chiasm  or  oue  on  the  outer  side  of  each  optic  nerve. 
Tliis  is  a  very  rare  lesion. 


Bllemponl  hemlanopfla  from 
Wood  and  later  Bludied  tiy  Dk.  Pj 
aoO  BboFD  flelds  fUund.    (de  Sch 


Hcmiano[>sia  of  the  homonymous  form  is  very  rarely  found  in 
hysteria,  generally  iu  association  with  hysterical  hemianiesthesia,  in 
which  condition  the  conjunctiva  is  usually  anaesthetic,  thereby  differ- 
ing from  the  condition  of  the  conjnuctiva  of  jiersons  suHering  from 
hemianrei^thc-sia  of  an  organic  origin. 

In  some  cases  in  place  of  hemianopsia  we  have  simply  an  altera- 
tion in  the  visual  fii>lds  fur  color.  It  will  be  remembered  that  the 
boiinduries  of  the  power  of  the  clear  perception  of  colors  are  not 
idcnticid  with  the  boundary  for  white  light  nor  tbcy  are  identical 
with  one  another.  Passing  from  the  periphery  towanl  the  centre  of 
the  visual  field  in  onlinary  daylight  we  find  that  blue  is  the  color 
first  seeu,  its  bonudary  being  almost  as  great  as  that  of  white.    After 
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blue  comes  yellow,  orange,  red,  and  finally  green.  The  blue,  red,  and 
green  Iieing  the  most  important  colors,  their  bouodaries  are  shown 
in  Fig.  83.  These  fields  are  determined  by  means  of  small  pieces  of 
colored  paper  passed  around  the  perimeter  in  the  manner  already 
described. 


Tbe  alterntiuu  of  the  visual  liekl  tor  colors  is  called,  if  so  situated, 
homuiiyiiious  hemi(iy8chromato[>sia,  and  the  lesiouii  producing  it  is 
situate<l  in  the  cortex  of  tlir  ovvipitui  lobe;  while  if  the  colors  are 
iDdistln<:iii9huble,  it  is  foiled  liemiachromatopsia.  This,  however, 
has  recently  been  denied.  The  transposition  of  the  visual  titlds  for 
color  is  nsiially  a  symptom  of  hysteria,  and  as  a  rule  the  red  field 
takes  tbe  place  of  the  blue,  and  vice  versa.  The  fields  for  all  the  colors 
are  also  markedly  narrowed  in  hysteria.  This  transposition,  rather 
than  loss  of  color-s(rns<',  helps  us  sometimes  to  a  distinction  between 
the  ocular  symptoms  of  hysteria  and  of  true  tabes  doi'salis,  a  distinc- 
tion whioh  is  of  great  imi)ortance,yet  one  which  is  often  exceedingly 
difficult,  save  for  these  and  two  other  symptoms,  namely,  that  in 
hysteria  the  knee-jerks  are  usually  preserve«l  and  the  .\rgylURob- 
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ertsoD   pupil    is   not   seen.      The    following  table  from  Charcot's 
lectures  for  1888-89  .summarizes  these  differential  points : 


Tabes.  Hysteria. 

Motor  apparatus  of  the  ,  Paralysis  trom  lesion  of  a  motor  '  1.  Sometimes  associated  paralysis, 
eye.  nerve  of  the  eye  (bulbar  or  perl- ,  2.  Blepharospasm. 

pheral ;  consequent  diplopia.        3.  Monocular  diplopia ;  micropsia 


and  macropsia. 


Pupillary  disturbances.    Argyll-Robertson  pupil. 
Optic  disk.  Atrophy. 


Symptoms  due  to  a ffec-    1.  Irregulai  concentric  contrac-    1.  R^ular  concentric  contraction 
tlons  of  the  optic  nerve     tion  of  the  visual  fields.  of  the  visual  fields, 

or  visual  centres.  2.  Tbbetie  achromatopsia  or  dys-    2.  Dyschromatopsla  ttom  simple 

'  chromatopsia.  afltecting  first  •  contraction  of  the  visual  fields 
green  and  red.  yellow  and  blue  for  colors.  Frequently  perception 
being  preserved  to  the  last.  of  red  alone  persists. 

'  3.  Progressive  blindness.  3.  Transitory  amblyopia  or  ama- 

urosis. 


The  Optic  Nerve  and  the  Ophthalmoscope.  There  still 
remain  to  be  considered  the  diagnostic  indications  afforded  us  by 
the  optic  nerve.  Before  taking  up  this  subject  mention  must  be 
made  of  the  manner  of  using  the  ophthahnoscope. 

The  patient  is  to  be  seated  in  a  darkened  room,  and  by  his  side,  at 
the  level  of  the  eye  to  be  examined  and  far  enough  back  of  him  for 
his  face  to  be  in  shadow,  should  be  placed  a  lamp,  or,  if  gas  can  be 
had,  an  Argaud  burner.  The  physician  now  seats  himself,  if  the 
right  eye  is  to  be  observed,  at  the  right  side  of  his  patient,  and  takes 
a  chair  slightly  higher  than  that  of  the  patient.  The  ophthalmo- 
scope is  now  taken  in  the  right  hand  and  held  in  such  a  position 
that  the  concavity  of  the  physician's  brow  fits  over  the  convexity  of 
the  instrument.  The  eye  of  the  physician  is  so  placed  that  he  can 
readily  see  through  the  aperture  in  the  centre  of  the  ophthalmoscope, 
and  by  means  of  the  concave  mirror  on  the  face  of  the  instrument 
he  reflects  the  light  into  the  eye  through  the  pupil.  The  patient 
must  not  look  directly  into  the  ophthalmoscope,  but  to  one  side,  and 
his  vision  should  be  distant  and  accommodation  as  far  as  possible 
relaxed.  If  the  examiner  is  not  skilled  in  the  use  of  the  ophthalmo- 
scope and  the  result  of  the  examination  is  of  great  importance  in  the 
diagnosis  of  the  ease,  it  is  justifiable  to  use  homatropine  to  dilate  the 
pupil  and  prevent  the  alterations  of  accommodation  by  paralyzing 
this  function.  The  ophthalmoscope  and  the  head  of  the  physician  are 
now  approa(!hed  as  closely  as  possible  to  the  eye  of  tlie  patient,  the 
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angle  uf  the  twu  lieadB  being  as  nearly  as  possible  identical  as  shown 
in  Fig.  S4.  If  the  light  bo  nnw  directed  slightly  toward  the  nasal 
Bide  of  the  eye,  the  optic  nerve  will  be  seen,  or  in  its  stead  a  retinal 
bloodvessel  will  be  seen  across  the  field  of  vision,  and  this  should  be 
traced  along  its  course  to  its  origin  in  the  papilla.  If  tlie  patient  or 
the  physician   is  sliort-sighted   (myopic),  the  ophthalmoscope 


HeUUre  pcailtoa  of  phfaicli 


be  adjust«^  to  correct  this  error  by  placing  over  the  aperture  J 
concave  lens;  but  if  ordinary  degrees  of  far-sightedness  (hyper- 
metropia)  are  present,  tlie  use  of  a  convex  lens  is  not  necessary,  Iw- 
cause  the  acconimodatioD  of  the  eye  makes  up  for  the  error  in  refrac- 
tion. If  the  hypemictropia  is  so  great  that  accommodation  cannot 
overcome  it,  then  a  convex  lens  nniMt  be  used.  The  view  of  the  eye 
which  is  obtained  ordinarily  by  a  beginner  is  clouded,  not  because 
of  myopia  or  hypermetropia,  but  because  the  pliysician  has  not  as 
yet  learned  to  relax  his  accommodation  in  making  the  examination. 
A  concave  glass  usually  remedit-s  this. 


□J 
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In  health  the  optic  nerve  appears  as  a  nearly  round  or  slightly 
oval  disk,  situated  somewhat  to  the  nasal  side  of  the  eye,  and  varying 
in  color  from  grayish-pink  to  red,  the  centre  being  whiter  and  the 
nasal  half  the  darkest  part.  Around  the  papilla  are  seen  two  rings, 
the  outer  one  darker  and  generally  incomplete  or  absent,  while  the 
inner  one  is  a  faint  white  stripe,  which  becomes  more  marked  as  the 
patient  grows  older.  The  first  is  called  the  choroidal  ring,  and  repre- 
sents the  edge  of  the  choroidal  coat  of  the  eye  where  it  is  pierced  by 
the  nerve.  The  second  is  the  scleral  ring,  which  is  the  edge  of  the 
sclerotic  coat.  The  centre  of  the  optic  papilla  may  be  even  with 
the  surface  or  cupped  and  may  be  stippled  or  dotted  in  appearance. 
The  retinal  arteries  emerge  from  this  central  spot  and  the  chief 
venous  trunks  empty  into  it.  Generally  one  arterial  and  one  ven- 
ous stream  pass  up  and  a  similar  one  downward,  and  both  soon 
bifurcate,  afterward  still  further  dividing.  The  arteries  are  dis- 
tinguished from  the  veins  by  their  bright-red  hue,  while  the  veins 
are  darker  in  6olor.  The  veins  are  about  one-third  larger  than  the 
arteries.  A  bright  stripe  due  to  an  optical  delusion  seems  to  divide 
each  vessel  longitudinally  into  two  parts.  The  arteries  of  the  nor- 
mal eye  do  not  pulsate,  but  pulsation  of  the  veins  is  quite  common. 
It  must  be  remembered  that  the  appearance  of  the  papilla  and  of  the 
bloodvessels  as  they  leave  it  varies  very  greatly  within  perfectly 
physiological  limits.  As  already  stated,  the  cupping  of  the  papilla 
may  l)e  quite  deep  or  quite  shallow,  and  the  blocxl vessels  may  divide 
as  already  described,  or  divide  in  the  papilla  into  four  branches. 
The  veins  are  usually  more  tortuous  than  the  arteries.  (Plate  IV.,. 
Fig.  1.)  The  retina  is  practically  transparent  so  that  the  underlying 
choroid  is  seen.  In  persons  with  a  dark  skin  the  retina  has  a  gray- 
ish hue  in  the  neighborhood  of  the  papilla,  which  is  most  marked 
on  its  nasal  side  and  is  slightly  streaked. 

To  the  outer  side  of  the  papilla,  slightly  below  the  horizontal  merid- 
ian, is  the  macula  lutea  or  yellow  spot,  which  is  about  the  size  of  the 
end  of  the  optic  nerve,  but  darker  in  color,  somewhat  granular,  and 
devoi<l  of  any  retinal  vessel.  It  is  the  point  of  the  eye-ground  in 
which  direct  vision  is  best  developed.  In  its  centre  is  a  bright  spot, 
the  fovea  centralis.  As  a  j)erson  grows  older  these  clear  distinctions 
vanish  and  the  maculu  lutea  is  to  be  distinguished  from  the  surround- 
ing eye-ground  only  by  its  darker  hue  and  the  absence  of  vessels. 
The  macula  is  difBeult  to  see,  bwause  as  the  light  falls  on  it  the 
pupil  at  once  contracts.     If  the  eye  is  dilated  by  a  mydriatic,  how- 
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ever,  and  the  patient  looks  directly  into  the  ophthalmoscope^  the 
macula  is  readily  seen. 

The  red  glare  produced  by  throwing  the  light  into  the  eye  by  the 
ophthalmoscope  is  due  to  reflection  from  the  bloodvessels  of  the 
choroid  coat. 

The  pathological  significance  of  alterations  in  these  normal  ap- 
pearances is  very  great.  Let  us  suppose  that  on  examining  the 
eye-ground  we  find  the  end  of  the  optic  nerve  red  and  its  edges 
irregular  and  obscure,  or  if  the  morbid  condition  is  further  advanced 
and  the  nerve-head  look  protruding  or  mound-like  and  the  arteries 
going  to  it  are  smaller  than  normal  and  i)artly  concealed,  while  the 
veins  are  enlarged  and  tortuous.  Hemorrhages  may  be  seen  in  the 
papillary  region  or  near  it  occurring  in  flame-like  shapes.  These 
are  the  signs  of  optic  neuritis,  and  optic  neuritis  depends  upon  intra- 
orbital or  intracranial  disease,  although  if  the  process  is  not  marked 
it  may  be  due  to  hypermetropic  astigmatism.  Vision  is  often  un- 
aflTectwl,  but  if  the  lesion  be  in  the  cerebellum  sudden  blindness  may 
come  on. 

As  some  differences  of  opinion  exist  as  to  the  various  forms  of 
neuritis  of  the  optic  nerve  the  term  papillitis  is  often  used  to  signify 
all  the  forms  of  optic  neuritis  which  we  meet  with,  or  in  other 
cases  is  spoken  of  as  choked  disk.  Papillitis  is  more  commonly  the 
result  of  brain-tumor  than  of  any  other  intracranial  lesion,  and, 
again,  it  is  much  more  common  in  lesions  of  the  cerebellum  than  in 
tumors  elsewhere  in  the  brain.  Another  fairly  common  cause  of 
papillitis  is  meningeal  inflammation,  particularly  about  the  base  of 
the  brain,  and  tubercular  meningitis  is  very  prone  to  produce  it. 
Cerebral  abscess  may  also  cause  this  change  in  the  optic  nerve. 

In  addition  to  the  cranial  causes  of  papillitis  we  have  acute  febrile 
disorders,  syphilis,  toxajmias  from  lead  and  alcohol,  rheumatism 
and  anaemia.  Sometimes,  however,  they  produce  an  acute  or  chronic 
retro-bulbar  neuritis.  There  is  nearly  always  in  such  cases  a  large 
central  scotoma,  which  causes  a  failure  to  recognize  color,  as,  for  ex- 
ample, green  or  red.  Sometimes  the  patient  realizes  the  failure  of 
his  vision  which  may  be  impaired  otherwise  than  by  disorder  of  the 
c*olor-sense.  In  other  cases  he  fails  to  do  so  until  his  eyes  are  ex- 
amined. The  chronic  form  of  retrobulbar  neuritis  is  generally  the 
result  of  the  excessive  use  of  tobacc*o  and  alcohol,  and  produces  what 
is  called  tobacco-amblyopia  or  toxic  amblyopia,  with  failure  of 
vision  from  these  causes.     In  such  cases  there  is  a  central  scotoma 


4» 


THE  EYE.  179 

between  tlio  macula  aad  the  optic  nerve  where  the  sense  of  red  and 
green  is  lost.  The  ophthalmoscope  may  reveal  in  such  cases  dis-' 
coloration  of  the  disk  and  a  triangular  spot  of  atrophy  in  the  outer 
and  lower  part  of  it.  Supposing,  however,  on  using  the  ophthal- 
moscope wo  find  in  place  of  a  papillitis  an  atrophied  state  of  the 
nerve,  in  which,  if  the  disease  be  young,  the  nerve-ending  looks  gray 
and  the  outline  of  the  disk  is  sharp  (Plate  V.,  Fig.  2),  or  if  it  be 
well  advanced  tlie  edges  appear  hazy,  the  arteries  contracted,  and  the 
veins  large  and  tortuous,  while  the  disk  is  quite  wtiite.  (Plate 
V.)  The  primary  or  gray  form  of  atrophy  described  ia  most 
typically  seen  in  the  optic-nerve  lesion  of  locomtor  ataxia,  and  so  ia 
often  called  tabetic  atrophy.     About  34  per  cent,  of  all  tabetics 


sufier  from  this  change.  Again,  it  is  seen  in  cases  of  paretic  de- 
mentia .Homewhat  less  frequently.  Optic  atrophy  is  often  seen  in 
coses  olMisseminateil  sclerosis.  Because  of  the  fact  that  gray  atrophy 
of  the  nerve  is  one  uf  the  earliest  signs  of  locomotor  ataxia,  in  some 
cases  it  is  a  valuable  one  in  the  diagnosis  of  this  grave  disorder,  sepa- 
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rating  it  from  pseudo-tabes  due  to  ordinary  peripheral  neuritis.  The 
following  table,  also  taken  from  de  Schweinitz's  article  on  this  sub- 
ject, shows  the  relation  between  age,  severe  ocular  symptoms,  and 
atrophy  of  the  optic  nerve.     (Fig.  85.) 

The  more  advanced  forms  of  optic  atrophy  with  a  hazy  outline 
of  the  disk  usually  result  from  diseases  in  the  optic  centres  or  in  the 
nerve  itself.  Thus  there  may  be  present  a  tumor  pressing  on  the 
chiasm  or  optic  tracts. 

Again,  if  on  the  use  of  the  ophthalmoscoixj  we  find  that  there  is 
a  faint  haziness  of  the  retina,  that  whitish  streaks  arc  found  in  it 
which  may  be  bluish-gray  or  yellowish  in  hue,  that  the  bloodvessels 
are  tortuous  and   minute  vessels  are  easily  seen  because  of  their  en- 

m 

largement,  that  hemorrha<^ic  exudations  of  a  flame-like  chaiactcr  are 
present,  and  tliat  dark  pigmental  spots  represent  where  previous 
hemorrhages  have  l>een,  and,  finally,  that  the  head  of  the  optic  nerve 
is  not  clearly  outlined,  we  have  the  pictuie  of  retinitis.  Generally, 
in  association  with  these  signs,  we  find  as  subjective  symptoms 
changes  in  the  visual  field,  a  distorteil  vision,  so  that  straight  lines 
appear  bent  inward  or  outward,  and  there  are  pain  and  fear  of  light. 
If  th(»  vitreous  humor  is  opaque,  in  addition  to  these  symptoms, 
^syphilis  may  be  present,  and  the  iris  may  give  evidence  of  iritis. 
Where  the  hemorrhages  are  very  manifest  and  profuse  (hemorrhagic 
retinitis)  tlie  cause  mav  Iw  disease  of  the  heart  and  bloodvessels. 

By  far  the  most  important  of  these  forms  of  retinitis  from  a  diag- 
nostic standpoint  is  what  is  known  as  albuminuric  retinitis  or  that 
due  to  Brighi's  disease.  Here,  in  addition  to  the  flame-like  hem- 
orrhagic ai*eas,  we  find  irregular  sjwitterings  of  white  which  may  l)e 
star-sha|KHl.  The  importance  of  tiie  discovery  of  such  ciianges  is 
that  l)y  it  is  the  first  suspicion  of  renal  trouble  discovered.  This 
is  of  the  greatest  value  in  pregnancy.  Retinitis  also  sometimes  re- 
sults from  diabetes. 

Hemorrhages  into  the  retina  without  retinitis  usually  are  the  re- 
sult of  septiciemia,  ulcerative  endocarditis,  luvmophilia,  diabetes, 
gout,  and  malarial  fever  of  a  severe  type.  It  is  also  seen  in  cases  of 
great  cardiac  hypertrophy  with  stenosis,  and  after  suffocation. 

The  iris  inditrates  disease  in  other  organs  more  rarely  than  the 
retina  and  optic  nerve  and  the  muscles,  but  an  irregular  i)upil  indi- 
cating an  old  iritis  should  raise  a  question  as  to  a  history  of  injury, 
syphilis,  or  rheumatism. 

Finally,  it  should  not  \ye  forgotten  that  cataract  sometimes  oci*urs 
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as  the  result  of  diabetes  mellitus  and  that  corneal  ulceration  is  often 
an  evidence  of  scrofulous  tendencies,  while  a  distorted  pupil  due  to 
an  old  iritis  should  raise  a  suspicion  of  syphilis. 

It  must  not  be  forjjotten  that  patients  often  Have,  in  distinction 
from  distorte-l  images,  visions  or  flames  of  h'ght  or  bright  sparks 
before  tlie  eyes,  or  in  their  place  dark  dots  called  musc»  volitautes. 
Often  the  visions  are  the  prodromes  of  an  attack  of  migraine  or  of 
au  epileptic  seizure.  In  the  case  of  spots  of  h'ght  or  stars  we  usually 
find  them  as  a  result  of  severe  indigestion,  and  the  dark  spots  may 
arise  from  the  same  causes.  Muscie  volitautes  mav  also  be  due  to 
small  particles  of  mucus  floating  over  the  cornea  or  to  small  floating 
bodies  in  the  vitreous. 

Partial  or  complete  blindness  is  sometimes  seen  in  cases  which  are 
under  the  influence  of  a  drug,  as,  for  example,  quinine  or  other  drugs; 
and  sometimes  }iartial  or  complete  blindness  results  from  uraemia 
(unemic  amaurosis).  As  a  rule,  it  does  not  occur  as  a  single  symj)- 
tom,  but  follows  an  attack  of  acute  unemic  manifestations ;  that  is, 
it  is  found  after  a  convulsion  or  period  of  coma  has  passed  by.  As 
a  rule,  nothing  abnormal  is  found  in  the  eye  to  account  for  it,  and  the 
pupillary  reflexes  are  intact.  The  effect  of  the  poison  in  the  blood 
is  therefore  exercise*!  upon  the  optical  centres,  probably  in  the 
occipital  lobe.    Sight  is  usually  regained  in  these  cases  in  a  few  days. 


CHAPTER  VII. 

THE  SKIN. 

The  color  of  the  skin — Eruptions  on  tlie  skin — Gangrene,  ulcers,  and  slough 
Scars,  sweating,  dryness,  tedema,  hardness— Anaesthesia,  and  hemiaufpsthesia — 
Partesthesia,  hypenesthesia,  itching. 

Much  information  can  be  obtained  by  careful  examination  of  the 
skin  in  many  cases  of  disease.     The  examiner  should   make  a  not« 

m 

of  the  color  of  the  integument,  of  its  general  nutrition,  of  its  pliabil- 
ity and  its  sensibility.  Naturally  the  eye  at  once  takes  in  any  erup- 
tion or  scars  ^vhich  may  mar  its  naturally  smooth  surface,  and,  as 
eruptions  and  scars  are  often  the  manifestations  of  more  or  less 
active  systemic  disorders,  an  insight  into  the  presence  of  internal 
disease  may  l)c  obtained  from  them. 

The  color  of  the  skin  in  health  in  the  white  race  depends  upon 
the  presence  of  pigment  in  the  cells  of  the  mucous  layer  of  the  epi- 
dermis, and  in  the  corium  in  those  parts  of  the  body  where  pigmen- 
tation is  marked,  or  to  the  condition  of  the  subcutaneous  circulation 
or  of  the  blood  in  the  subcutaneous  vessels.  Thus  we  often  find  the 
skin  of  the  perineum,  scrotum,  axilla?,  and  of  the  lower  abdomen 
much  darker  than  elsewhere  in  persons  in  perfect  hi^alth.  Similarly 
we  see  a  marked  reddish  or  yellowish-brown  hue  in  those  parts  of 
the  jskin  which  have  been  exposed  to  sun  and  w^eather,  as  a  result 
of  a  deposition  of  pigment  and  an  increased  capillary  circulation. 
With  these  normal  alterations  in  color,  however,  we  have  little  to 
do,  for  it  is  the  abnormal  colorations  which  interest  us  from  a  diag- 
nostic standpoint.  The  most  common  of  these  changes  in  color 
due  to  pi«^ment  is  jaundice;  the  next  the  chloasma  of  pregnancy 
or  uterine  disease,  a  condition  usually  limited  to  the  fac(\  Abdom- 
inal growths  due  to  tuberculosis,  cancer  or  lymphoma,  and  tubercu- 
losis of  the  |)eritoueum  also  cause  pigmentation  of  the  skin,  and  in 
melanotic  cancer  there  is  often  very  dark  discoloration,  so  marked  as 
to  l>e  confuse<l  with  that  of  Addison's  disease.  Again,  it  is  not  un- 
common for  persons  who  have  hepatic  torpor  with  constipation  to 
develop  what  are  called  liver-spots,  in  >vhich  the  skin   has  rather 
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a  dirty  hue.  Under  the  name  of  vagabond's  '^pigmentation/'  we 
sometimes  see  discoloration  induced  bv  the  irritation  of  the  skin 
j)roduced  by  lice  and  exposure  to  dirt  and  weather,  and  this  is  capa- 
ble of  being  mistaken  for  the  pigmentation  of  Addison's  disease. 
Finally,  we  see  the  vellowish-brown  hue  of  the  skin  due  to  tinea 
viTsicolor,  tlie  bronzing  of  the  skin  in  Addison's  disease,  and  the 
slate-blue  hue  of  argyria  or  chronic  silver-poisoning.  (See  further 
on  in  this  chapter.)  The  changes  in  color  de|)ending  upon  disturb- 
ance of  the  subcutaneous  circulation  or  on  alterations  in  the  blood 
are  either  lociil  or  general.  In  extreme  nervousness,  flushing  or 
blushing,  due  to  a  local  vasomotor  relaxation  with  increased  blood- 
supply,  may  redden  the  face  and  neck,  or  in  hectic  fever  a  hyperajmia 
of  the  skin  over  the  malar  bones  may  give  rise  to  an  increase  in 
color,  which  may  be  dusky  red,  due  to  imperfect  oxidation  of  the 
blood.  Cousidemble  cyanosis  of  the  face  and  hands  in  a  case  of 
tul)erculosis  of  the  lungs  is  a  very  grave  symptom.  Again,  we  see  in 
pneumonia  a  peculiar  dusky  red  flushing  of  one  cheek  or  of  the  entire 
face,  and  in  erysipelas  the  zone  of  hyperremic  redness  is  characterized 
by  its  sharp  line  of  demarcation  and  its  raised  edge.  In  the  altera- 
tions in  color  due  to  changes  in  the  quality  of  the  blood  we  have,  as 
causes,  anajmia  due  to  lack  of  corpuscles  or  of  haemoglobin,  arising 
from  the  various  etiological  factors  producing  such  states. 

Jaundice.  Taking  up  the  color-changes  due  to  pigment,  we  find 
that  in  jaundice  the  deposition  of  the  biliary  coloring-matter  varies 
in  degree  from  a  slight  tinge  or  almost  imperceptible  yellowing  to 
a  dark  citron  or  olive-green  hue. 

In  examining  the  skin  for  jaundice  care  should  be  taken  not 
to  do  so  by  gas  or  candle-light,  for  the  yellow  flame  masks  the 
biliary  color ;  and  if  the  tinge  is  very  slight,  it  may  be  made 
more  marked  by  stretching  the  skin  on  the  palm  of  the  hand  or 
by  pressing  upon  the  skin  a  glass  slide  so  that  the  yellow  hue 
shows  through   it. 

Having  discovtTed  that  biliary  coloring-matter  has  been  deposited 
in  the*  rete  rnucosum,  it  remains  for  the  physician  to  decide  what  the 
cause  of  the  jaundice  may  be.  In  the  first  place,  it  must  be  remem- 
bered that  jaundiw  may  be  hepatogenous — that  is,  arise  from  disorder 
in  the  liver,  or  be  hematogenous  from  disorders  of  the  blood  with  the 
setting  free  of  blood-pigment.  The  hepatogenous  jaundice  is  by  far 
the  more  common  of  the  two  conditions,  and  the  most  common  cause 
of  this   form  of  jaundice   is  catarrhal  inflammation  of  the  smaller 
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ducts  and  common  bile-duct  which  generally  occurs  in  association 
with  gastro-duodenal  catarrh. 

The  following  table  from  Taylor's  Index  of  Medicine  summarizes 
the  causes  of  hepatogenous  jaundice : 

Tabular  View  of  the  Causes  of  Hepatooexous  Jaundice. 

f  ,    ^  „   ^  11       *      *  J  WI1     (  in  common  duct. 

'  1.  Gall-stones  and  inspUisated  bile  •*  .        ...       .  .     ^ 

(  in  mdiclcs  of  ducts. 

f  of  llTcr  itself, 
secondary  InflUration  of  glands 

in  transverse  fissure, 
of  stomach. 
Mallpiant  {  of  pylorus. 

of  duodenum, 
of  pancreas, 
of  kidney. 


2.  New  growth    ■ 

Obstructive 
(feces  clay-  "• 
colored ) 


Non-malignant  -:  ,  "*, 

"  (  lymphadcnoma. 


3.  Catarrh  of  stomach  and  duodenum 

4.  Abdominal  aneurism. 

5.  Hydatid  cysts. 

<>.  Accumulation  of  feces. 
7.  Ovarian  or  uterine  tumors. 
[  8.  Perihepatitis. 

Asa  result  of  this  catarrhal  process  the  bile-duct  becomes  blocked 
by  the  swollen  mucous  membrane  and  the  mucus  which  is  secreted; 
the  biliary  coloring-matter  is  absorbed  into  the  hepaticj  ciiTulation 
and  general  circuhition,  and  is  by  this  means  distributtnl  over  the 
bo<ly.  Another  common  caus(»  of  hepatogenous  jaundice  is  the  ob- 
struction otVei'ed  to  the  flow  of  l)ile  l)y  the  presenei*  of  a  gall-stone 
or  gall-stones  in  the  ducts;  and  a  thiixl  cause  of  obstructive  jaundice 
so-called  is  pressun*  on  the  ducts  by  growths  or  inflammatory  prod- 
ucts in  the  immediately  adjacent  organs,  or  of  adherent  inflammation 
in  the  ducts  themselves,  or  by  the  presence  of  a  round  worm  in  the 
duct.  Very  rarely  the  jaundice  may  arise  from  pressure  on  the 
common  duct  producwl  by  floatin^r  kidney. 

Catarrhal  jaundice  of  the  acute  type  is  gt-nerally  produce!  by  in- 
discretions in  diet  assoi'iated  with  exposure.  The  patient  after  more 
or  less  marked  symptoms  of  gastric  and  intestinal  disturban(»e  and 
indigestion  feels  wretchwlly.  There  is  a  premonitory  mental  heavi- 
ness, with  languor  and  malaise,  and  within  forty-eight  hours  or  U*ss 
the  yellowing  of  the  conjunctiva  and  skin  apj)eai>?.  The  tem|)era- 
ture  is  generally  subnormal  to  a  slight  degri^e.  The  tongue  is  heav- 
ily coated  and  often  somewhat  dry.  Then*  are  marked  loss  of  apjw- 
tite,  great  distress,  headache,  and  depression  of  spirits.    Examination 
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of  the  liypochondrium  may  reveal  some  local  tenderness  and  slight 
hepatic  enlargement,  while  the  abdomen  will  be  in  some  instances 
markedly  tympanitic  as  a  result  of  intestinal  fermentative  processes 
in  the  absence  of  antiseptic  bile.  The  bowels  are  constipated,  often 
refusing  to  move  except  witli  powerful  purgatives.  There  is  little 
pain,  except  headache.  This  condition  lasts  for  a  few  days  or  a 
week,  when  the  color  of  the  skin  and  conjunctiva  usually  begins  to 
fade  and  the  normal  hue  is  reached  in  the  course  of  a  week  or  more. 
The  presence  of  persistent  jaundice  should  raise  the  suspicion  that  it 
is  due  to  more  serious  disorder  than  simple  catarrhal  inflammation. 

The  jaundice  due  to  obstruction  by  stone  may  be  due  to  blocking 
of  the  biliary  duct,  whereby  there  is  a  stagnation  of  the  flow  with 
reabsorption  of  the  bile,  or  to  stoppage  of  the  flow  by  the  presence  of 
a  stone  in  the  common  duct  just  as  it  enters  the  bowel.  A  differen- 
tial diagnosis  as  to  whether  the  stone  is  in  one  or  the  other  of  these 
places  is  often  impossible,  but  in  the  variety  in  which  the  obstruc- 
tion is  below  the  opening  of  the  cystic  duct  it  may  be  possible  some- 
times to  discover  by  alxlominal  palpation  a  pear-like  swelling  due 
to  a  distended  gall-bladder. 

The  jaundice  of  gall-stone  obstruction  may  be  sudden  or  gradual 
in  onset.  If  sudden,  it  is  often,  but  not  always,  preceded  by  a  vio- 
lent attack  of  pain  in  the  hypochoudrium,  or,  iu  other  words,  hepatic 
colic,  in  which  the  agony  is  excruciating  and  is  accompanied  by 
nausea  and  vomiting.  The  area  of  the  pain  is,  however,  distinctly 
hepatic,  and  it  does  not  radiate  down  the  inside  of  the  thigh  and  into 
the  testicle  or  penis  as  does  that  due  to  renal  ciilculus.  In  place  of  the 
subuonual  teni|)erature  so  often  seen  in  catarrhal  jaundice  we  find 
in  ol)stru('tive  jaundice  that  the  temperature  is  often  considerably 
raised,  and  this  is  particularly  apt  to  be  the  case  in  those  instances 
in  which  the  onset  is  gradual  and  the  jaundice  persistent,  being  due 
to  reflex  irritation,  or  septic  absorption,  produced  by  the  impacted 
stone,  which  may  Ixi  scratching  or  uhjeratingthe  lining  membrane  of 
the  duct.  The  history  of  repeated  attacks  of  gall-stone  colic,  the 
presence  of  gall-stones  now  and  then  in  the  stools,  the  swollen  gall- 
bladder in  which,  in  very  thin  jx?rsons,  the  stones  may  sometimes 
be  felt,  the  age  of  the  patient,  who  is  generally  in  or  past  middle  life, 
and  the  fa(,'t  that  the  patient  is  a  female,  all  point  to  gall-stone  as  a 
cause  of  the  jaundice.  As  a  rule,  there  is  great  loss  of  flesh  in  all 
forms  of  jaundi(«  ;  but  if  the  local  damage  done  by  the  stone  is  great 
and  septic  absorption  is  marked  and  the  fever  high,  the  failure  in 


IHiy         THE  MAXlFKSTATloy  OF  DISKASK  IX  ORiiAXS. 

Strength  may  l)e  most  alarming,  while  the  repeated  rigors  and  sweats 
increase  the  distress  of  the  patient. 

Jaundice  very  rarely  arises  from  pressure  on  the  ducts  by  an 
areurism  of  the  alxlotninal  aorta,  or  more  commonly  from  disease 
involving  the  hepatic  artery.  Three  such  cases  are  recorded  hy 
French?.  Jaundice  has  also  lx?en  seen  in  aneurisms  of  the  supe- 
rior mesenteric  artery  as  the  result  of  pressure  and  in  cases  in 
which  tliere  has  been,  or  is,  jKjri hepatitis,  with  displacement  of  the 
liver  in  su(»h  a  way  that  the  adhesions  cause  twisting  or  dragging  on 
the  ducts. 

The  jaundice  of  maliiruant  disease  pressing  upon  the  gall-ducts  is 
usually  not  intense,  and  is  characterized  by  the  j)hysical  signs  of  a 
tumor,  by  the  marked  wasting  of  the  patient,  and,  as  a  rule,  by  the 
very  gradual  onset  of  the  pigmentation  of  the  skin.  ( lenerally  the 
lesion  in  such  cases  is  carcinoma  of  the  head  of  the  pancreas. 

Jaundice  is  also  seen  in  he()atic  hyi)ertrophic  cirrhosis  to  a  slight 
extent  in  a  small  proportion  of  cases,  and  it  is  to  be  remembered  that 
in  those  castas  of  this  disease  in  which  delirium  and  muscular  twitching 
occur  that  the  symptoms  may  resemble  acute  yellow  atrophy  of  the 
liver,  and  all  forms  of  jaundice  produce  headache  and  may  cause  de- 
lirium. In  acute  yellow  atrophy  of  the  liver  (see  l)elow)  the  liver  is 
greatly  ro<luccd  in  size,  whereas  in  hyj)ertrophy  it  is  greatly  in- 
creased in  size;  and  in  atrophy  the  temperature  is  subnormal,  whereas 
in  the  jaundice  due  to  hyj>ertrophic  cirrhosis  it  is  apt  to  be  above 
normal.  Jaundice  also  may  l)e  a  manifestation  of  acute*  poisoning 
by  phosphorus,  which  condition  is  generally  awompanied  by  he{)atic 
swelling  and  tenderness  and  with  cotFee-ground  vomiting. 

Jaundice  is  present  in  all  fatal  cases  of  yellow  fever  and  often  in 
(aises  which  ultimately  recover.  It  also  is  a  constant  symptom  in 
Weil's  disease,  which  is  probably  in  reality  a  septic  icterus,  but  it  is 
very  rarely  seen  in  suppurative  hepatitis.  A  fleeting  and  light  hue 
of  jaundice  is  sometimes  seen  in  cases  of  chronic  valvular  cjirdiac 
disease  in  which  compensation  is  gradually  failing.  Karely  this 
hue  l)(M'oin(s  <l(vper  as  the  heart-failure  increases.  This  jaundice  is 
due  to  enjxorgenient  of  the  liver  (nutmeg-liver)  which  in  time  re- 
sults in  catarrh  of  the  bile-ducts,  witii  consequent  ol)struction  to  the 
How  of  bile. 

In  amyloid  disease  of  the  liver  Bartholow  states  that  jaundic^e 
occMirs  in  about  one-tenth  of  the  cjises  as  a  result  of  enlargement  of 
the  lymphatics  in  the  hilus  with  pressure  on  the  hepatic  duct.     In 
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jaundice  resulting  from  cancer  of  the  liver  the  growth  must  be  so 
situated  as  to  compress  the  ducts,  consequently  jaundice  only  occurs 
in  about  one-third  of  the  cases.  Similarly  jaundice  may  result  from 
the  presence  of  echinococci,  but  this  is  not  a  common  symptom  of 
the  growth  of  these  parasites  and  the  disease  is  very  rare  in  the 
United  States. 

Jaundice  sometimes  complicates  diabetes.  Under  tliese  circum- 
stances it  may  be  regarded  as  a  coincidence  or  a  valuable  diagnostic 
aid,  for,  as  we  have  already  stated,  tumors  of  the  pancreas  by  pressing 
on  the  common  duct  may  cause  jaundice,  and,  as  is  now  well  known, 
widespread  disease  of  the  pancreas  may  cause  diabetes.  Jaundice  in 
a  c^ase  of  diabetes  should  therefore  direct  attention  to  the  pancreas. 

In  this  connection  it  is  well  to  remember  that  Hanot,  under 
the  name  of  diabdte  bronz6,  has  described  one  other  pigmentation 
of  the  skin  which  contains  iron  (that  of  Addison's  disease  and  melan- 
ajmia  do  not),  and  which  is  associated  wuth  diabetes  and  hypertrophic 
cirrhosis  of  the  liver.  The  coloration  occurs  most  markedly  upon  the 
face,  limbs,  and  genital  organs;  the  glycosuria  is  abundant  and  slight 
ascites  may  be  present. 

Other  noteworthy  symptoms  of  hepatogenous  jaundice  are  intense 
itehing  of  the  skin;  a  very  slow  pulse  when  the  patient  is  at  rest, 
due  to  stimulation  of  the  vagus  by  the  bile  in  the  blood;  and  staining 
of  the  sweat  due  to  the  bile-pigment  may  also  be  present.  Should  the 
jaundice  be  due  to  gall-stones  impacted  in  the  dticts,  and  producing 
irritation  or  ulceration  of  their  lining  so  that  septic  ai)sorption  or 
^^ Charcot's  fever''  develops,  the  pulse  may  become  more  rapid  and 
running,  from  the  general  feeblenc^ss  which  rapidly  asserts  itself. 
Kigorsof  extreme  severity,  followed  by  sweatings  and  marked  febrile 
movement,  develop  in  such  cases,  the  chills  occurring  daily  or  periodi- 
cally in  a  manner  closely  resembling  those  of  intermittent  fever. 
As  these  symptoms  sometimes  develop  in  cases  in  which  the  post- 
mortem discovers  no  sign  of  pus,  it  has  been  thougiit  that  the  dis- 
turl)ances  were  due  to  reflex  causes,  but  the  opinion  of  Charcot  that 
there  is  present  in  all  such  cases  a  true  infection  seems  the  most 
prol)able.  Wiieu  the  gall-stone  produces  active  suppuration  the 
fever  be<?omes  moi'e  like  remittent  fever  and  the  patient  rapidly 
en)aciates  and  presents  all  the  signs  of  active  suppuration. 

The  urine  in  all  cases  of  hepatogenous  jaundice  is  heavily  bile- 
stained  (see  Urine),  and  the  stools  generally  clay-colored,  owing  to 
absence  of  bile  in  the  feces. 
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A  very  rare  cause  of  jaundice  is  that  which  arises  from  acute  yel- 
low atrophy  of  the  liver,  a  disease  which  is  seeu  somewhat  more  fre- 
quently in  women  than  in  men,  and  [mrticularly  in  association  with 
pregnancy.  The  age  of  occurrence  is  usually  between  the  twentieth 
and  thirtietli  year.  The  symptoms  begin  with  gastro-intestinal 
disortler,  followed  by  headache,  delirium,  muscular  twitching,  and 
perhaps  convulsions.  Simultaneously  with  the  onset  of  the  head- 
ache the  jaundice  api^ears,  the  i)atient  bciN)mes  typhoidal  and  dies 
from  exhaustion,  although  recovery  has  bec»n  known  to  occur.  The 
stools  during  the  attack  are  clay-colored  and  the  urine  contains  leucin 
in  discs  and  tvrosiu  in  necdic-like  crystals. 

Hematof/enouH  jauntUce  is  due,  as  its  name  im|)li(»s,  to  breaking 
down  of  the  blood  to  so  great  an  extent  that  the  liver  cannot  deal 
with  the  waste  material  with  sufBcieut  rapidity,  and  as  a  result  altered 
haBmoglobin  is  deposited  in  the  tissues.  Any  poison  which  produces 
excessive  hemoli/sisy  such  as  picric  acid  and  the  coal-tar  products, 
chlorate  of  ])otassiun),  glycerine,  and  poisonous  mushrooms,  may 
cause  this  condition  to  develop,  and  in  extreme  malarial  disease 
(remittent  an<l  pernicious  malarial  fever),  dengue,  relapsing  fever, 
perniciiMis  amenn'a,  pneumonia,  and  in  other  infectious  maladies  jaun- 
dice may  be  produced  in  this  manner.  It  is  particularly  apt  to 
occur  in  casts  of  marked  sepsis. 

Its  causes  arc  shown  in  the  ft)llowing  table  from  Taylor's  Index  : 

(■'ausks  of  HEMAT()(;ENors  Jauniucf. 


Fevers 


X«»n-i)hv,tni<.'iive 
ifroes  iiornial 
in  color' 


f  Yellow  fever. 
'  Typlinv  ffver. 
I   Srjirlet  fever 
I    KeliipsiuK  lever. 

I'        .       ,       f  Snake-l)ite. 
Aiiiiniil      -i   ,, 

'   Pviiiniu. 

I'oisou"*  •  (   i'|i,>s]»horux.  eo|»i»er, 

i  ciuMuieiil    I       "H-nMiry.  iniiiinony, 
;  :       I'ljliiror-iriii,  c'. lu-r. 

.\etite  atrophy  of  liver. 

Neiirose.-* :  Joy,  Brief,  fenr,  lyissiMii, 

Cirrhosis  of  liver  in  its  latter  stage*. 

Jaundice  sometimes  occurs  after  severe  hemorrlingeof  a  prolongctl 
character  and  in  prolonged  exhausting  fevers,  and  is  then  due  not  to 
any  local  hepatic  trouble  but  to  blocxl-changcs,  with  the  production 
of  un»bilin  in  excessive  amounts.  The  urine  fails  to  carry  off  all 
the  urobilin  which  is  produced  from  haiuiatoidin  or  bilirubin.  This 
condition  is  called  **  urobilin  icterus,'' 
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lu  nearly  all  crises  of  hematogenous  jaundic^e  the  discoloration  of 
the  skin  is  very  slight,  and  the  important  fact  is  to  be  rememl)ere(l 
that  the  stools  are  not  light  or  clay-colored  as  in  hepatic  jaundice, 
but  contain  a  normal  or  excessive  amount  of  pigment.  Again,  the 
systemic  symptoms  of  catarrhal  or  obstructive  hepatic  jaundice  are 
practically  absent  in  the  hematogenous  variety,  and  the  jaundice  is  sim- 
ply a  minor  symptom  aasociated  with  the  more  grave  manifestations 
which  characterize  the  individual  infec»tious  process.  If  the  poison- 
injj  is  very  marked,  convukicms,  coma,  or  active  delirium  may  come 
on,  but  it  is  probable  that  these  symptoms  are  due  more  to  the  poison 
of  the  disease  than  to  the  broken-down  blood. 

Vierordt  states  that  a  very  small  amount  of  biliary  coloring-mat- 
ter is  often  found  in  the  urine  of  patients  suffering  from  pyaemic 
jaundice,  and  regards  this  as  an  important  sign  that  the  discoloration 
of  the  skin  is  due  in  a  given  case  to  blood-changes  and  not  to  biliary 
obstruction,  whereas  an  excessive  amount  of  biliary  matter  in  the 
urine  indicates  hepatic  trouble. 

There  still  remains  to  be  considered  the  jaundice  seen  in  the  new- 
born, usually  within  the  first  or  second  day  of  life  (icterus  neona- 
torum), which  some  believe  to  be  due  to  a  decrease  in  the  blood- 
pressure  in  the  portal  vessels,  subsequent  to  the  arrest  of  the  placen- 
tal circulation,  with  consequent  absorption  of  bile  into  the  blood, 
owing  to  the  comparatively  liigh  tension  of  this  fluid  in  the  bile 
(•apiUaries.  Others  think  this  jaundice  is  due  to  breaking  down  of 
the  bloorl-corpuscles  shortly  after  birth  as  the  result  of  some  mild 
infection.  Probablv  both  causes  act  in  some  cases.  If  the  cause 
be  the  altered  blood-pressure,  the  progress  is  favorable,  and  recovery 
takes  place  in  about  ten  days  or  two  weeks  ;  but  if  the  cause  be  an 
infection,  the  condition  often  rapidly  proves  fatal.  Should  the  jaun- 
dice of  the  newborn  be  very  marked  the  patient  may  be  suffering 
from  congenital  stenosis,  or  absence  of  the  common  or  hepatic  duct 
(which  cause  is  rare);  from  septicremia,  through  infection  by  way  of  the 
umbib'<'us;  from  phlebitis  of  the  umbilical  vein,  or  from  a  hepatitis 
due  to  hereditary  syphilis.  In  any  of  these  latter  causes  death  will 
prol)ably  occur,  whereas  in  the  mild  form  of  jaundice  of  the  new- 
born the  prognosis  is  very  favorable,  even  though  the  discoloration 
lasts  for  weeks.  The  mild  form  of  icterus  neonatorum,  if  due  to 
blood-changes,  is  rarely  accompanied  by  great  discoloration  oi'  the 
urine,  and  the  feezes  are  usually  no  liditer  than  normal  in  c«)lor : 
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but  if  hepatic  disease  be  present,  the  urine  is  bile-stained  and  the 
feces  are  light  in  hue. 

Jaundice  sometimes  comes  on  in  the  course  of  acute  ulcerative 
endocarditis  and  has  l)een  mistaken  for  that  of  acute  yellow  atrophy 
of  the  liver,  and  it  often  appears  as  a  symptom  of  })ernicious  malarial 
fever,  with  vomiting,  diarrhoea,  and  grave  nervous  symptoms. 

Rarely  jaundice  follows  severe  fright  or  extreme  anger,  and  Da 
Costa  states  that  it  sometimes  ensues  after  concussion  of  the  brain. 

Other  Changes  ix  the  Color  of  the  Skin.  A  condition 
of  the  skin  characterized  by  yellow,  more  or  less  elevated,  patches 
is  xanthoma,  which  Murchison  states  often  complicates  hepatic 
trouble,  and  which  in  its  nodular  form  may  ix)ssibly  attack  the 
liver  and  so  produce  jaundice.  Its  favorite  distribution  is  alx)ut 
the  eyelids,  but  it  may  apj)car  elsewhere.  Similar  lesions  to  xan- 
thoma sometimes  appear  in  the  course  of  diabetes  (Hutchinson, 
liesnier),  and  under  these  circumstauces  generally  develop  suddenly, 
and  spontaneously  disap|)ear  after  some  weeks  or  months. 

When  the  skin  of  the  entire  body,  the  face  l)eing  particularly 
affected,  is  of  a  livid  or  bluish-slate  color,  resembling  somewhat  the 
appearance  of  a  person  exposed  to  rays  of  light  passing  through  blue 
glass,  the  condition  is  that  of  argyria  or  chronic  silver-poisoning. 
This  discoloration  is  so  characteristic  as  to  admit  of  no  difficulty  in 
diagnosis,  siuce  the  absence  of  any  circulatory  or  respiratory  embar- 
rassment excludes  the  possibility  of  its  being  due  to  cyanosis.  Owing 
to  the  decrease  in  the  amount  of  silver  given  internally  by  physi- 
cians, chronic  argyria  is  l)ecoming  more  and  more  rare.  The  dis- 
coloration is  due  to  a  deposit  of  oxide  of  silver  in  the  rete  Malpighii. 

Discoloration  of  the  skiu  of  the  entire  body  of  a  sallow,  lemon- 
yellow  tint,  sometimes  called  a^'mudily  yellow'^  hue,  is  seen  in  per- 
sons who  are  sufferers  from  prolonged  malarial  poisoning,  and  in 
some  cases  the  subject  of  prolonged  suppurative  pro(*esses  not  tul>er- 
cular  in  character.  A  greasy,  yellowish  skin  does,  however,  occur 
as  an  accompaniment  of  some  cases  of  pulmonary  phthisis,  and  these 
cases  have  as  a  rule  a  gloomy  prognosis.  Often  chronic  hej)atic  dis- 
ease, such  as  cirrhosis,  pioduces  this  salhjw  a[>pearance. 

Other  chan;j;es  in  the  color  of  the  skin,  which  cannot  1x3  said  to 
l>e  due  to  d<'position  of  pigment,  although  they  seem  to  be  caused 
by  this,  are  seen  mo>t  mark(KUy  in  the  peculiar  yellowish  cheesy 
pallor  of  carcinoma,  the  grei'nish-yellow  tinge  of  true  chlorosis,  the 
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curious  cadaveric  hue  of  advanced  pysemia,  and  the  yellow  skin  with 
a  greasy  feeling  in  some  cases  of  paretic  dementia. 

Local  pigmentations  of  the  skin  result  from  many  causes,  both 
local  and  systemic,  direct  and  indirect.  When  brownish-yellow 
spots  or  streaks  appear  on  the  face,  so  that  chloasma  is  developed, 
we  should  look  for  uterine  or  hepatic  disturbance  or  pregnancy ;  they 
are  practically  large  freckles  of  a  more  or  less  distinct  brown  hue. 
In  other  instances,  chloasmic  spots  or  localized  discoloration  of  tiie 
skin  results  from  injury  to  the  skin,  as  pressure  by  clothes,  chafing, 
or  after  constant  severe  scratching  in  the  course  of  eczema  or  pedic- 
ulosis or  scabies.  If  the  pigment  is  found  in  the  nuchal  and  sacral 
region,  it  is  probably  from  the  scratching  caused  by  pediculi;  if  on 
the  body  in  irregular  distribution,  it  may  have  been  caused  by  pru- 
rigo. Again,  the  presence  of  a  brown  pigmentation  of  the  skin  in 
clearly  outlined  patches  may  indicate  the  earlier  use  of  a  fly-blister, 
a  mustard  plaster,  or  other  counter-irritants,  and  a  brown  discoloration 
of  the  skin,  which  might  possibly  be  confused  with  that  of  Addi- 
son's disease,  is  produced  by  the  free  use  externally  of  oil  of  cade. 

Soiuctimes  these  spots  are  produced  by  the  prolonged  use  of 
arsenic,  and  the  writer  has  reported  a  case  in  which  the  coalescence 
of  the  sj)ots  produced  a  curious  grayish-brown  hue  of  the  entire 
body,  so  that  the  man  looked  somewhat  like  a  mulatto. 

Sometimes  brown  pigmentation  of  the  skin  of  the  neck  and  face 
aj)pears  as  a  symptom  in  exophthalmic  goitre,  and  this  disease  may 
also  j)roduce  similar  lesions  on  the  chest  and  wrists.  Very  closely 
resembling  these  spots  is  the  bronzing  of  the  skin  in  patches  which 
is  seen  in  persons  suffering  from  Addison's  disease;  but  although 
bronzing  of  the  skin  is  a  somewhat  constant  symptom  of  Addison's 
disease,  its  presence  is  neither  a  positive  nor  negative  sign  in  diag- 
nosis, for  bronzing  is  sometimes  seen  in  cases  in  which  the  supra- 
renal capsules  are  normal.  In  some  instances  the  bronze  color 
deepens  into  a  dark  gray  or  even  a  black  hue,  and  although  the 
discoloration  is  generally  in  patches,  it  may  extend  over  the  entire 
surface  of  the  skin,  even  to  the  edges  of  the  finger-nails.  The  nails, 
however,  escape,  as  does  also  the  mucous  membrane  of  the  lips, 
although  the  lining  of  the  mouth  itself  may  be  dotted  with  pigmenta- 
tion. The  color  is  due  to  pigmentation  of  the  rete  Malpighii,  and 
pressure  has  no  effect  on  it.  The  symptoms  of  Addison's  disease 
to  be  found  associated  with  these  skin-changes   are  ^^  antemia,  gen- 


192         THE  MASIFESTA  Tioy  OF  DI:SEASE  IS  OBGAXS. 

eral  languor  or  debility,  remarkable  feebleness  of  the  heart's  action, 
and  irritability  of  the  stomach."     (Addison.) 

The  slate-colored  skin  of  argyria  or  chronic  silver-jwisoning  can 
be  readily  distinguished  from  the  bronze  color  of  Addison's  disease ; 
but  if  a  further  test  is  needed,  it  will  l)e  found  that  washing  the  skin 
of  argyria  with  a  solution  of  iodine  changes  its  color,  while  that 
of  Addison's  disease  remains  unaltered. 

White  (jatches,  or  leucoderma,  are  also  sometimes  seen  in  some 
cases  of  true  goitre,  and  brown  ones  in  tuberculosis. 

In  ciircinoma  of  one  of  the  internal  organs,  or  of  the  breast,  of 
an  advanced  form,  theap|>earanceof  the  skin  is  drawn  and  unusually 
smooth,  often  shiny  or  greasy-loooking,  somewhat  gummy  and 
leathery  to  the  touch,  particularly  where  the  integment  is  naturally 
dense.  Although  it  is  difficult  to  describe,  this  skin  is  almost  ])athog- 
nomonic  of  carcinoma,  although  it  may  also  be  proseut  to  some 
extent  in  far-advanced  cases  of  pernicious  aniemia  or  sarcoma. 

Pallor  of  the  skin  is  due  to  al)sence  of  the  normal  pigment,  to 
deficient  blood,  to  central  or  local  vasomotor  disturbance  as  is 
tviufied  bv  faintin*^,  and  far  more  rarelv  bv  Ilavnaud's  disease.  As 
a  type  of  the  pallor  due  to  lack  of  pigment  in  the  skin  we  see  viti- 
ligo, while  the  pallor  due  to  pernicious  ana>mia  or  pseudo-leuksemia 
and  malaria  is  due  to  lack  of  red  corpuscles.  Similarly,  a  j)allordue 
to  lack  of  hteniogl«>bin  is  typified  by  chlorosis.  (See  IJlnod.")  In  all 
of  these  diseases  the  pallor  of  the  skin  may  be  of  ghastly  wllitene^s 
or  tinge<l  with  yellow.  The  skin  is  apt  also  to  be  very  white,  and 
even  chalky  in  appearance,  in  chronic  contracted  kidney  and  chronic 
parenchymatous  nephritis. 

In  chlorosis  the  entire  surface  of  the  body  is  exceedingly  pale, 
and  the  skin  of  the  face,  particularly  about  the  mouth  and  nose 
and  eyes,  is  somewhat  greenish  in  hue.  Avery  important  diairnostic 
point  to  be  rememb<*red  is  that  red  cheeks  often  I'ause  the  j>hysician 
to  overlook  well-advauced  auiemia  in  young  women.  (See  chapter 
on  the  Hlocd.) 

In  those  cases  in  which  the  skin  is  j)ale  from  alteration  of  the 
sul)cntaiieous  circulation  there  is  usually  incompetence  of  the  heart 
or  vasomotor  disturbance,  but  the  most  marked  form  of  general 
jKillor  is  that  due  to  myxcedema. 

C)/anoisiH  or  biueuess  of  the  skin  depends  u[>on  the  circulation  in 
the  subcutaneous  vessels  (►f  imi)erfectly  oxidized  blood  The  small 
veins  are  often  seen  to  be  swollen,  particularly  those  of  the  face  and 
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the  hands  and  feet.  The  most  marked  form  of  cyanosis  with  which 
we  meet  is  the  cyanosis  of  the  newborn  child,  suffering  from  a 
patulous  foramen  ovale,  and  in  this  condition  the  color  may  vary 
from  slate-colored  blue  to  an  almost  black  hue.  The  lobes  of  the 
ears,  the  tongue,  the  scrotum,  and  the  toes  show  the  color  most 
deeply.  It  is  important  to  remember  that  this  form  of  cyanosis  is 
greatly  decreased  as  a  rule  by  placing  the  child  on  its  right  side. 
Anything  which  produces  excitement  increases  the  cyanosis  greatly, 
whereas  cyanosis  due  to  other  causes  is  not  subject  to  great  variations. 
In  the  cyanosis  of  the  newly  born,  males  are  far  more  frequently 
affected  than  females,  in  the  proportion  of  about  2  to  1  or  3  to  l,and 
it  is  a  noteworthy  fact  that  even  when  the  cyanosis  is  due  to  a  mal- 
formation of  the  heart  it  may  not  be  present  from  the  time  of  birth, 
but  may  develop  several  days  afterward.  J.  Lewis  Smith  records 
forty-one  cases  in  which  the  cyanosis  due  to  a  congenital  heart-lesion 
came  on  at  periods  ranging  from  two  weeks  to  forty  years  after 
birth. 

About  35  per  cent,  of  the  cases  of  cyanosis  due  to  congenital 
defects  die  in  the  first  year.  The  following  table  from  Lewis 
Smith  shows  the  character  and  relative  frequency  of  these  lesions  : 

Cases. 

1.  Pulmonao'  artery  absent,  rudimentary,  impervious,  or  partially  obstructed     97 

2.  Right  auriculo-ventricular  orifice  impervious  or  contracted   ....       5 

3.  Orifloe  of  the  pulmonary  arter>'  and  the  right  auriculo-ventricular  aperture 

impervious  or  contracted 6 

4.  Right  ventricle  divided  into  two  cavities  by  a  supernumerary  septum  11 

5.  One  auricle  and  one  ventricle 12 

6.  Two  auricles  and  one  ventricle 4 

7.  A  single  auriculo  ventricular  opening ;  interauricular  and  intraventricu- 

lar septum  incomplete 1 

8.  Mitral  orifice  closed  or  contracted 8 

9.  Aorta  absent,  rudimentary,  impervious,  or  partially  obstructed    ...       8 

10.  Aortic  and  the  left  auriculo-ventricular  orifice  impervious  or  contracted    .  1 

11.  Aorta  and  pulmonary  artery  transposed 14 

12.  The  cavse  entering  the  left  auricle -       .       .  1 

18.  Pulmonary  veins  opening  into  the  right  auricle  or  into  the  cavse  or  asygos 

veins 2 

14.  Aorta  impervious  or  contracted  above  its  point  of  union  with  the  ductus 
arteriosus ;  pulmonary  artery  wholly  or  in  part  supplying  blood  to  the 
descending  aorta  through  the  ductus  arteriosus 2 

Total 162 

The  chances  arc  about  ten  to  one  that  in  cyanosis  of  the  newborn 
the  lesion  is  absence  of  a  properly  developed  interauricular  or  inter- 
ventricular wall. 

In  the  adult   or  child   cyanosis   may    be   produced   by  serious 

cardiac  disease,   by  pulmonary  disease,  such  as  pneumonia,    pul- 

13 
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mouary  congcbtiou,  and  bronchiectasis  with  emphysema  and  asso- 
ciated cardiac  dilatation.  It  also  occurs  in  laryngeal  obstruction 
arising  from  external  pressure  or  intralaryngeal  difficulty,  and  in 
cases  of  asthma  of  a  severe  form.  (See  chapter  on  the  Thorax 
and  its  Viscera.) 

In  some  cases  of  paretic  dementia  the  skin  of  the  forehead  is  dull 
and  dusky-looking.  In  other  instances  a  grayish-blue  or  cyanotic 
appearance  may  arise  from  the  ingestion  of  drugs,  which  reduce  the 
haemoglobin  of  the  blood,  such  as  antipyrine  or  acetanilid,  and  in 
such  instances  the  discoloration  is  first  seen  about  the  basse  of  the 
thumb-nail  or  in  the  skin  of  the  face,  particularly  if  the  patient  be 
examined  from  a  little  distance. 

The  condition  of  the  skin,  so  far  as  its  nutrition  is  concerned,  is  of 
great  importance  in  diagnosis.  In  profound  failure  of  the  vital  forces 
continuing  over  a  great  length  of  time  it  becomes  abnormally  dry 
and  scaly,  the  hair  becomes  straggling  and  lustreless  and  frequently 
falls.  In  young  persons  suffering  from  grave  disease  of  the  lungs 
or  heart  of  a  chronic  type  there  is  often  not  only  an  undue  dryness 
of  the  cuticle,  but  an  abnormal  growth  of  downy  hair  all  over 
the  body  and  limbs,  and  more  particularly  down  the  spine  and  over 
the  breast-bone. 

Eruptions  on  the  Skin.  The  influence  of  age  upon  the 
development  of  skin  lesions  is  very  great,  and  Stephen  Mackenzie 
has  summed  up  the  relationship  of  skin  disease  to  age  in  the  fol- 
lowing amusing  manner:  *'The  seven  stages  of  man  could  be 
well  illustrated  by  diseases  of  the  skin,  though  we  lack  a  Shake- 
speare to  do  justice  to  the  theme.  In  the  ^  mewling  and  puking ' 
infant  we  moot  witli  sclerema  and  oedema  neonatorum,  the  '  red 
gum  '  or  strophulus  of  the  older  writers,  intertrigo,  eczema,  urticaria 
papillosa  (lichen  urticatus),  urticaria  pigmentosa,  xeroderma  pig- 
mentosum, and  impetigo  ;  the  ^  schoolboy,'  with  his  chilblains 
and  ringworm,  alojxMMa  areata,  pityriasis  rosea,  ecthyma,  and  *  foot- 
ball disease  ;'  and  then  the  '  lover,'  with  his  acne  and  sycosis, 
and,  as  a  result  of  irregular  sexual  excursions,  his  syphilides  ;  '  and 
then  the  justice,  in  fair  round  belly'  with  acne  rosacea,  diabetic 
lx)ils,  and  pruritus  ani ;  the  sixth  stage  shifts  into  the  *  lean  and 
slippered  pantaloon,'  with  rodent  ulcer  and  '  gouty  '  eczema  ;  *  last 
scene  of  all,  sans  teeth,  sans  eyes,  sans  taste,  sans  everything ' — 
except  an  incessant  and  intolerable  itching  of  the  skin  which  we  call 
senile  prurigo." 
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There  are  two  conditioDS  of  the  skin  in  which  valuable  evidence  is 
given  that  the  patient  is  suiTering  from  rheumatism.  One  is  the  pres- 
ence of  erythema  in  one  of  its  many  forms,  the  other  is  the  appearance 
of  purpura,  or,  as  it  has  been  called,  pelioais  rheumatica.  That  the 
presence  of  erythema  points  in  many  cases  to  rheumatic  trouble  is 
proved  beyond  all  doubt,  either  erythema  papulatum,  annulaire, 
marginatum,  or  nodosum  being  indicative  of  the  systemic  taint,  but 
it  is  worthy  of  note  that  the  erythema  marginatum  is  most  diagnostic 
and  erythema  nodosum  the  least  diagnostic  of  rheumatic  poisoning. 
Sometimes  this  eruption  may  be  the  only  manifestation  other  than 
cardiac  involvement,  and  when  the  marginate  eruption  is  present 
severe  cardiac  involvement  is  commonly  seen.  The  papulate  erup- 
tion is  most  commonly  found  on  the  back  of  the  wrists,  the  hands, 
and  the  feet  when  it  occurs  as  a  rheumatic  sign,  while  the  nodose 
variety  is  generally  confined  to  the  front  aspect  of  the  legs  or 
the  extensor  surfaces  of  the  arms.  It  must  be  remembered  that 
these  forms  of  erythema  may  be  distributed  anywhere  over  the  body 
iu  rheumatism,  but  that  they  become  especially  diagnostic  if  limited 
to  the  areas  named. 

Purpuric  discolorations  of  the  skin,  somewhat  resembling  multi- 
ple bruises  in  appearance,  are  due  to  a  number  of  causes  and  possess 
a  varied  significance.  In  the  first  place,  they  are  due  to  the  disease 
known  as  purpura  hemorrhagica,  which  may  be  divided  intothe  acute 
and  subacute  forms,  and  that  which  is  secondary  as  the  result  of 
severe  infections  and  certain  poisonings.  The  acute  form  of  pur- 
pura runs  a  rapid  course  and  reaches  a  fatal  i*esult  in  most  cases  in  a 
short  time.  It  is  a  comparatively  rare  disease  and  usually  attacks 
young  adults,  chiefly  males,  up  to  twenty-eight  years  of  age.  It  is 
sometimes  seen  in  young  girls  and  more  rarely  in  young  pregnant 
women.  The  chief  symptoms  consist  in  hemorrhages  from  the 
mucous  membranes,  purpuric  spots,  high  fever,  and  a  general  class 
of  symptoms  resembling  those  of  sepsis,  as  chills,  pyrexia,  and 
exhaustion.  In  other  instances  active  hemorrhages  take  place 
into  the  viscera,  and  if  into  the  meninges  of  the  brain  cause  cerebral 
symptoms  at  once.  The  liver  and  spleen  are  nearly  always  en- 
larged. 

The  subacute  type,  while  severe,  runs  a  far  more  favorable  course 
as  to  its  manifestations  and  results.  It  usually  attacks  children  or 
young  adult  males  from  twenty  to  thirty  years  of  age.  The  patient 
after  a  feeling  of  wretchedness,  and  perhaps  a  chill,  followed  by  the 
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purpuric  eruption,  is  attacked  by  swelling  of  the  joints  and  perhaps 
hemorrhages  from  the  kidneys,  bowels,  and  mucous  membranes. 
If  the  hemorrhage  be  from  the  gums,  the  teeth  are  not  loosened,  as 
in  scurvy.  Prostration  may  be  great  and  the  patient  appear  as  if 
suffering  from  typhoid  fever.  The  prognosis  is  good  for  ultimate 
recovery.  It  is  sometimes  called  peliosis  rheumatica  or  Sch5n- 
lein's  disease.  This  subacute  form,  however,  occurs  in  a  more 
severe  manner,  as  "  Henoch's  disease,"  in  the  persons  of  children  be- 
tween nine  and  twelve  years,  and  is  much  more  common  in  males  than 
females  (five  to  one).  In  this  form  we  have  as  additional  symptoms 
marked  pain  and  tenderness  iu  the  belly  and  bloody  stools,  with 
tenesmus  and  active  vomiting.  The  illness  may  last  a  long  time, 
but  recovery  often  occurs,  about  25  per  cent,  dying.  The  joint- 
symptoms  of  the  other  forms  of  purpura  may  be  slight  or  absent. 
Often,  t<x),  the  purpura  is  accompanied  or  replaced  by  erythema. 

Subcutaneous  fibroid  nodules  sometimes  occur  in  cases  of  rheuma- 
tism and  vary  in  size  from  a  hemp-seed  to  a  walnut.  They  are 
usually  situated  in  the  subcutaneous  connective  tissue,  but  may  be 
attached  to  the  deep  fascia  or  muscular  sheaths. 

The  question  as  to  whether  purpuric  eruptions  are  ever  truly 
indicative  of  rheumatism  has  been  much  discussed  and  their  diag- 
nostic value  denied,  but  the  author  believes  that  in  some  cases  of  rheu- 
matism purpura  is  a  symptom,  appearing  often  in  the  neighborhood 
of  the  involved  joints,  nearly  always  on  the  lower  limbs,  and  often 
breaking  out  before  any  evidence  of  articular  trouble  exists.  In 
other  instances  the  development  of  the  purpura  is  simultaneous  with 
the  disapj^earance  of  joint-trouble.  The  eruption  usually  fades  in 
a  few  days,  but  frequent  relapses  or  new  crops  of  it  often  occur. 

Purpuric  eruptions  may  be  produced  by  quinine  in  persons  who 
have  an  idiosyncrasy  to  this  drug  and  by  iodide  of  potassium, 
chloral,  and  salicylic  acid.  They  may  also  accompany  any  severe  infec- 
tious disease  and  follow  the  entrance  into  the  body  of  any  iK)ison 
which  destroys  the  blood,  such  as  the  poison  of  snake-bite.  They  also 
result  from  severe  jaundice,  from  profound  anaemia,  from  congenital 
syphilis  with  vascular  changes,  from  endocarditis  (a  form  of  sepsis), 
and  in  cases  of  multiple  sarcomata.  Rarely  purpura  has  followed 
fright  and  severe  grief. 

Urticaria  may  occur  as  a  manifestation  of  rheumatism,  but  it  has 
no  diagnostic  value.  Sometimes  it  ensues  upon  the  use  of  salicylic 
acid,  tur[)entine,  and  quite  commonly  follows  the  ingestion  of  iodide 
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of  potassium.     The  wheals  produced  by  the  latter  drug  diflTer  from 
those  of  urticaria  by  being  unduly  red. 

The  development  of  polymorphic  skin  lesions,  consisting  of 
bypersemia,  cedema,  and  hemorrhage,  with  arthritis  occasionally  and 
visceral  disturbances,  consisting  in  attacks  of  vomiting  or  diarrhoea, 
endocarditis,  pericarditis,  acute  nephritis,  and  hemorrhages  from  the 
mucous  membranes,  indicates  the  presence  of  a  condition  called  ery- 
thema exudativura  multiforme.  The  attacks  are  apt  to  be  recurrent. 
Sometimes  the  skin-manifestations  are  abseut. 

Hemorrhages  of  the  skin  dbcur  spontaneously  in  some  cases  of 
hysteria  and  paretic  dementia  and  after  epileptic  attacks,  particularly 
about  the  eyes,  and  often  from  injuries  received  in  other  parts  of  the 
body  during  the  convulsion.  Minute  hemorrhages  may  also  occur 
in  the  course  of  severe  whooping-cough,  and,  in  the  form  of  pete- 
chise,  result  from  snake-poisoning,  septicaemia,  cerebro-spinal  menin- 
gitis, iodism,  ergotism,  and  after  inhaling  the  vapor  of  benzine. 
They  are  also  seen  in  scurvy  and  in  some  cases  of  profound  wasting, 
as  in  the  course  of  phthisis  and  carcinoma. 

Petechial  rashes  closely  resembling  those  of  malignant  small|K)X, 
typhoid  fever,  or  ccrebro-spinal  fever  may  l^e  due  to  the  presence  of 
acute  ulcerative  endocarditis. 

Hemorrhages  into  the  skin  sometimes  also  appear  in  the  skin  cov- 
ering a  part  affected  by  a  severe  pain  in  the  crisis  of  locomotor  ataxia. 

A  very  extraordinary  manifestation  of  spontaneous  subcutaneous 
hemorrhage  is  seen  in  what  is  known  as  hsematoma  auris,  a  condi- 
tion in  which  a  free  extravasation  of  blood  takes  place  into  and 
beneath  the  skin  of  the  ear.  The  color  of  the  swollen  ear  is  quite 
red  in  color  if  the  hemorrhage  has  been  recent,  or  dark  blue  if  it  is 
an  old  occurrence.  The  left  ear  is  more  commonly  affected  than  the 
right  and  it  is  seen  more  commonly  in  males  than  females. 

Excessive  redness  of  the  skin  is  seen  in  acute  inflammations  of  the 
skin  or  the  subcutaneous  tissues,  and  as  the  result  of  hot  applica- 
tions, the  redness  being  more  and  more  marked  as  the  heat  is 
prolonged  and  is  great.  Often  the  prolonged  use  of  great  heat  will 
produce  a  peculiar  mottling  of  the  skin  like  that  of  an  old  bruise. 

Aside  from  the  redness  of  the  cheeks  and  forehead  from  blushing 
we  should  remember  the  general  flushing  seen  so  commonly  in  per- 
sons suffering  from  phthisis,  j>articularly  when  they  are  excited, 
which  differs  from  the  more  dusky  redness  seen  over  the  malar 
bones  in  hectic  fever. 
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Another  interesting  diagnostic  sign  in  the  skin  is  what  is  known 
as  the  *'  tache  cerebrate ^^  a  condition  of  vasomotor  disorder  in 
which  when  the  finger  is  gently  drawn  over  the  skin  of  the  fore- 
head a  red  patch  s|>eedily  develops.  It  is  seen  in  meningeal  irrita- 
tion, brain  abscess,  epilepsy,  in  some  cases  of  exophthalmic  goitre,  and 
in  paretic  dementia.    Sometimes  it  is  called  '^  iache  meningeale.^^ 

Erythema  or  rose-rash,  sometimes  called  roseola,  is  a  redness 
of  the  skin  and  occurs  in  many  pathological  conditions.  It  may  be 
localized  or  diffused.  In  a  number  of  diseases  it  aids  us  very  greatly 
in  reaching  a  diagnosis,  but  the  physician  should  always  be  cautious 
in  depending  much  upon  it,  since  it  may  mislead,  owing  to  the  fact 
that  it  often  appears  when  devoid  of  diagnostic  importance. 

The  development  of  a  diffuse,  punctuated  rose-rash  on  the  skin  of 
a  person  who  is  suffering  from  malaise,  fever,  nervous  disturbance, 
and  sore  throat  should  direct  the  physician's  attention  to  the  possible 
presence  of  two  infectious  diseases,  namely,  scarlet  fever,  which  is 
more  common  in  childhood,  and  syphilis,  which  is  more  frequent  in 
adults.  The  rash  of  scarlet  fever  is  of  a  very  bright-red  color  and 
shows  itself  at  the  end  of  the  first,  or  on  the  second  day  of  the  dis- 
ease, first  api^ears  on  the  chest  and  neck  and  then  speedily  in- 
volves nearly  the  whole  surface  of  the  body,  although  the  fore- 
head often  escapes  and  the  skin  about  the  corners  of  the  mouth 
remains  nearly  always  white  and  free  from  eruption.  On  the  other 
hand,  the  soles  of  the  feet  and  |)alms  of  the  hands  are  very  markedly 
affected.  So  intensely  reildencd  is  the  pationt^s  surface  that  it  may 
have  the  color  of  a  boiled  lobster.  This  redness  do|)ends  upon  an 
acute  hypcrieraia  of  the  skin,  which  though  removed  by  pressure  in- 
stantly returns  when  the  finger  is  withdrawn.  A  noteworthy  j)oint  is 
its  punctate  and  mottled  appearance,  for,  while  the  entire  skin  may  be 
red,  there  are  points  which  are  more  red  than  the  rest  of  the  skin 
and  also  certain  areas  which  are  particularly  so.  The  skin  is  often 
slightly  swollen  and  feels  tense,  and  itchin<j:  is  commonly  present. 
The  rash  usually  lasts  three  or  four  days  and  then  fades,  desquama- 
tion of  the  cuticle  9))ee(lily  setting  in,  which  is  completwl  in  about 
two  weeks.  Sometimes,  however,  it  remains  for  ten  days  to  three 
weeks.  Often  when  the  rash  can  scarcelv  be  seen  on  the  skin  its 
full  development  will  be  found  on  the  pharyn«i;eal  wall.  In  the 
malignant  types  of  scarlet  fever  |K»twhiie  and  subilermal  hemorrhages 
occur. 

An  erythema  resembling  scarlet  fever,  not  only  in  its  appearance. 
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but  also  by  its  association  with  swelling  of  the  lymphatic  glands  and 
reddening  of  the  mucous  membranes  of  the  mouth,  sometimes  de- 
velops about  the  second  or  third  day  in  cases  of  dengue  or  break- 
bone  fever. 

In  children  there  are  several  other  conditions  than  scarlet  fever 
which  are  associated  with  rose-rash,  and  these  are  more  apt  to  l^ad 
to  errors  in  diagnosis  than  is  the  rash  of  syphilis.  The  most  frequent 
of  these  is  erythema  roseola,  or  roseola  of  acute  indigestion,  or  that 
following  the  use  of  a  food  to  which  the  patient  has  an  idiosyncrasy. 
It  is  generally,  but  not  always,  widely  diffused  and  is  often  asso- 
ciated with  acute  and  severe  febrile  movement  and  vomiting,  but  it 
can  be  separated  from  scarlet  fever  by  the  facts  that  there  is  an 
absence  of  severe  constitutional  and  nervous  symptoms  (except  in 
neurotic  children),  there  is  no  sore  throat  nor  enlarged  cervical 
glands,  and  the  rash  does  not  come  out  on  the  clavicles  and  grad- 
ually travel  down  the  body. 

Another  condition  closely  resembling  scarlet  fever  is  rarely  seen, 
namely,  acute  exfoliating  dermatitis,  called,  in  its  mild  form,  erythema 
scarlatiniform,  which  has  a  sudden  onset  with  febrile  movement  and 
a  rash  which  rapidly  spreads  over  the  entire  body  and  lasts  four  or 
five  days,  finally  ending  in  desquamation.  So  closely  may  this  dis- 
ease resemble  scarlet  fevei  that  a  diagnosis  during  the  fiist  attack 
may  be  impossible  foi  the  first  few  days,  but  the  condition  of  the 
throat  and  tongue  does  not  resemble  the  condition  seen  in  scarlatina. 
Desquamation  is  often  even  more  complete  than  in  scarlatina,  and 
the  hair  and  nails  are  frequently  shed.  Relapses  are  very  common 
and  give  rise  to  the  reported  cases  of  repeated  attacks  of  scarlet  fever. 

The  rash  of  rubella  or  rotheln  (German  measles)  is  a  roseola  and 
more  closely  resembles  that  of  scarlet  fever  in  some  cases  than  it 
does  that  of  measles,  but  it  is  never  as  scarlet,  is  distinctly  macu- 
lated, and  only  at  a  distance  looks  homogeneous.  Close  examination 
always  reveals  the  rash  in  oval  patches,  and  it  lacks  the  diffused 
character  of  the  rash,  the  puuctation  of  the  skin,  the  grave  systemic 
disturbance,  and  the  throat-symptoms  of  scarlet  fever.  Further,  the 
febrile  movement  is  com|)aratively  slight  and  the  rash  lasts  only  two 
or  three  days.     Slight  dcsfquamation  may,  however,  occur. 

Tlie  eruption  of  measles  (morbilli  or  rubeola)  is  very  characteristic 
and  can  be  in  most  cases  easily  separated  from  the  other  exanthemata 
by  close  examination.  It  is  a  roseola  in  character,  but  more  dusky 
than  that  of  scarlet  fever.     It  appears  about  the  fourth  day  of  the 
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illness  in  association  with  catarrh  of  the  mucous  membrane  of  the 
eyes  and  respiratory  tracL  Unlike  scarlet  fever  it  appears  in  macules 
first  upon  the  forehead  or  face,  then  on  the  neck,  trunk,  and  limbs. 
The  macules,  which  often  coalesce,  are  arranged  in  crescents  which 
are  red,  but  become  somewhat  yellowish  on  pressure.  They  are 
slightly  raised.  There  is  nearly  always  to  be  seen  some  uninvolved 
skin,  the  entire  surface  not  being  covered  as  in  scarlet  fever.  In 
some  instances  in  which  the  eruption  is  aberrant  a  diagnosis  of 
measles  from  scarlet  fever  is  admittedly  impossible  until  the  case 
has  been  watched  for  some  days,  but  the  slow  onset  of  measles,  in 
which  the  eruption  appears  on  the  fourth  day  as  against  the  first 
day  in  scarlet  fever,  the  swollen  eyes  and  nose,  the  puffiness  of  the 
face,  the  catarrlial  condition  of  the  mucous  membrane«>,  the  curious 
foil  of  temi)erature  after  the  preliminary  rise  on  the  first  day,  the 
short  duration  of  the  rash,  all  aid  in  the  diagnosis  of  measles.  The 
dusky  eruption  of  measles  can  nearly  always  be  found  on  the  pharyn- 
geal mucous  membrane. 

Roseola  sometimes  ap{)ears  after  vaccination,  and  in  cases  of 
smallpox  previous  to  the  outbreak  of  the  true  eruption.  Under 
the  latter  circumstances  it  is  found  most  commonly  about  the  groin 
and  inner  surface  of  the  thighs  and  on  the  hypogastrium,  loins, 
clavicles,  and  the  extensor  surfaces.  So  closely  may  the  early  rash 
of  small jH)x  simulate  the  aberrant  types  of  measles  as  to  lead  to 
grave  mistakes  in  diagnosis.  Sometimes  an  immediate  diagnosis  is 
impossible,  even  by  the  most  experienced,  but  the  rash  of  measles 
commonly  appears  on  the  face,  therefore  this  difTerence,  coupled  with 
a  history  of  exposure,  the  gradual  development  of  tiie  peculiar'*  shot 
under  the  skin"  sensation  of  variola,  and  the  ultimate  distinct  papu- 
lation, vesiculation,  and  pustulation  of  smallpox  soon  remove  the 
doubt  in  the  physician's  mind. 

Day  of  Eruption  of  the  Various  Exanthemata. 
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1 

l>ay. 

Disease. 

Area. 

1 

First  to  second  day 

Riitheln  or  German  measles. 

t                                                                  -  -     - 

Face  first. 

Varicella  or  chic  ken  pox. 

Face  or  trunk. 

Second  day     .... 

Scarlet  fever. 

'  Neck  and  chest. 

Thinl  to  fourth  day    . 

Measles  or  morbilli  or  rubeola. 

Face. 

Variola  or  small ih»x. 

Forehead,  face,  and  wrists. 

Fourth  to  nflh  day 

Typhus  or  nhip  fever. 

Trunk. 

Seventh  to  ninth  day 

Typhoid  or  enteric  fever. 

Abdomen 
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A  diagnosis  between  the  eruption  of  measles  and  variola  often  can 
be  made  by  stretching  the  skin  between  the  fingers,  when,  if  it  be 
measles^  the  papule  cannot  be  felt,  whereas,  if  it  be  variola,  it  per- 
sists.    This  is  culled  the  '*  grisoUe  sign." 

Among  other  diseases  in  which  rose-rash  appears  we  find  diph- 
theria, septiccemia,  cholera,  typhoid  fever,  malarial  poisoning,  and 
Bright's  disease.  In  diphtheria  it  may  lead  the  physician  to  a 
diiignosis  of  scarlet  fever  with  severe  faucial  manifestations,  and 
only  a  careful  examiuation  of  the  throat,  the  rapid  subsidence  of  the 
rash,  and  the  bacteriological  examination  of  the  false  membrane  will 
settle  the  diagnosis.  Sometimes,  however,  a  roseola  appears  late  in 
the  course  of  diphtheria,  probably  as  a  nsult  of  septic  absorption. 
The  presence  of  a  very  high  temi)erature,  of  nervous  irritability,  and 
the  predominance  of  the  throat-lesions  of  scarlet  fever  ought  to  decide 
the  diagnosis  in  favor  of  scarlet  fever. 

The  raseola  of  early  syphilis  resembles  that  of  scarlet  fever,  in 
that  it  first  appears  on  the  trunk,  but  it  is  not  bright  scarlet,  but 
rather  dusky  red.  It  appears  in  patches  and  is  not  diffuse,  and  it 
ensues  about  six  weeks  or  three  months  after  the  apjKarance  of  an 
initial  lesion,  occurs  in  an  adult  as  a  rule,  is  not  associated  with 
high  fever,  and  soon  involves  the  fa(*e  and  forehead.  These  symp- 
toms aid  us  in  separating  it  from  scarlet  fever,  although  it  often  ap- 
pears in  full  blast  in  tiie  j)alms  of  the  hands  and  soles  of  the  feet,  but 
a  roseolous  rash  in  these  areas  in  an  adult  is  always  suspicious  of 
sj)ecific  trouble.  These  patches  speedily  change  from  rose-rash  to 
other  more  marke<l  lesions  in  cases  of  syphilis,  and  one  of  the  first 
changes  that  they  undergo  is  to  become  circinate.  They  fade  and 
reapi>ear,  last  an  indefinite  time,  fade  in  the  centre,  and  so  change 
into  margiuate  or  circinate  erythema. 

When  roseola  develops  after  a  surgictrl  operation  or  after  deliv- 
ery in  a  pueri)eral  female,  it  is  not  scarlet  fever,  but  is  due  to 
sepsis,  although  it  is  of  course  possible  for  scarlet  fever  to  attack 
such  cases  at  anv  time.  The  rash  is  usuallv  found  over  the  abdo- 
men  and  inner  sides  of  the  thigh.  The  absence  of  sore  throat,  the 
jwssible  presence  of  a  septic  process,  and  the  absence  of  a  strawberry- 
tongue  all  help  to  exclude  scarlatina.  Sometimes,  late  in  an  attack 
of  cholera,  a  rash  like  surgical  roseola  appears  in  the  same  areas,  or 
in  the  period  of  reaction,  comes  out  on  the  forearms,  backs  of  the 
hands,  and  rarely  on  the  back. 

The  roseolous  rash  of  typhoid  is  sometimes  widely  distributed  and 
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almost  like  measles  in  appearance,  but,  as  a  rule,  it  is  limited  to  a  few 
or  many  rose-spots  on  the  abdomen,  ehest,  or  back.  These  rose- 
spots  disappear  on  light  pressure,  but  immediately  return  when 
the  pressure  is  removed,  and  are  most  marked  in  typhoid  fever 
about  the  seventh  to  the  tenth  day  of  the  disease.  They  may  be- 
come slightly  papular.  In  the  relapse  of  typhoid  fever  the  rose- 
spots  often  appear  as  early  as  the  third  or  fourth  day.  In  typhus 
fever  they  are  much  more  plentiful  and  often  form  })etechife. 

In  Bright's  disease  a  roseola  often  appears  over  the  feet  and  ankles, 
wrists,  and  hands,  and  sometimes  spreads  to  the  skin  of  the  chest  and 
abdomen.  Desquamation  may  take  place,  but  absence  of  febrile  move- 
ment and  the  presence  of  renal  trouble  render  the  diagnosis  easy. 
This  manifestation  has  not  a  dangerous  import. 

A  dusky  red  rash  rapidly  s])reading  over  the  neighboring  skin, 
above  the  level  of  which  the  affected  areji  is  raised,  and  which  is 
separated  from  the  sound  skin  by  a  shaq^  line  of  demarcation  which 
can  be  both  seen  and  felt,  is  characteristic  of  erysipelas.  The  skin 
soon  becomes  brawny  to  the  sight  and  touch,  and  the  line  of  demarc- 
ation feels  particularly  'indurated.  Most  commonly  the  disease 
appears  on  the  face,  starting  from  the  inner  canthus  of  the  eye, 
the  nostril,  or  the  corner  of  the  mouth.  Very  rarely  does  erysipelas 
affect  the  skin  of  the  trunk.  The  fever  may  be  quite  marked,  even 
in  mild  cases,  and  usually  falls  by  crisis  on  the  sixth  day.  In  severe 
cases  with  fatal  tendencies  there  may  develop  in  place  of  crisis  a 
typhoid  state  with  low  fever  and  delirium.  If  the  disease  be 
severe,  blebs  and  bulhe  form,  and  oedema  of  the  skin  becomes 
very  profound,  and  finally  suppuration  may  occur,  forming  what 
is  known  as  phlegmonous  erysipelas  (see  also  Glanders). 

Erysi|)elatonH  inflammati(m  of  the  skin  without  systemic  disturb- 
ance may  follow  the  ap|)lication  of  arnica.  A  condition  also  closely 
resembling  erysipelas  in  its  raiswl  surface  is  urticaria,  which,  how- 
ever, differs  so  materially  in  other  respects  that  a  diagnosis  is  readily 
made.  Aside  from  the  absence  of  systemic  disturbance  in  urticaria 
the  swellin;^  of  the  skin  is  not  red,  but  pale  and  pearly  in  hue, 
although  it  may  be  surroundcnl  by  an  erythematous  blush  ;  the  onset 
IS  extraordinarily  sudden,  so  that  a  skin  seeniinglv  normal  at  one 
moment  after  a  slij<ht  bruising  by  the  finger  or  rubbing  by  the 
clothes  develops  the  e()inj)lete  eruption  in  a  moment. 

A  markcxl  roseola  or  dermatitis  involving  the  inside  of  the  thighs 
or  the  scrotum  or  vulva  shiuild  give  rise  to  the  belief  that  the  patient 
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18  suffering  from  some  failure  properly  to  pass  or  retain  the  urine, 
which,  on  escaping,  irritates  the  skin.  This  is  particularly  apt  to 
result  if  the  urine  is  that  of  a  diabetic.  Again,  it  is  an  interesting 
fact  that  in  some  cases  of  tubercular  peritonitis  an  erythematous 
rash  appears  on  the  abdominal  wall  around  the  navel. 

The  presence  of  a  roseola  or  erythematous  rash  often  indicates  the 
untoward  influence  of  some  drug,  following  its  external  or  internal 
use.  We  find  that  it  very  commonly  follows  the  ingestion  of 
copaiba,  and,  as  many  persons  suffering  from  venereal  disease  take 
this  drug,  the  physician  must  use  care  not  to  be  led  into  a  diagnosis 
of  syphilitic  roseola.  It  also  follows  the  use  of  quinine,  opium,  anti- 
pyrine,  and  many  other  drugs,  such  as  digitalis  and  chloral. 

The  roseola  caused  by  the  use  of  copaiba  appears  by  preference 
on  the  upper  and  lower  extremities  and  particularly  on  the  backs  of 
the  hands,  about  the  knees,  the  ankles,  and  on  the  chest,  and  it  is 
often  accompanied  by  fever.  Indeed,  the  eruption  caused  by  copaiba 
may  closely  resemble  a  papular  syphilide,  but  its  sudden  onset,  itch- 
ing, and  disappearance  when  the  drug  is  stopj)ed  separate  it  diag- 
nostically  from  the  specific  disease. 

The  roseola  following  the  use  of  bromide  of  potassium  is,  accord- 
ing to  Veiel,  very  rare,  and  is  distributed  over  the  lower  limbs.  In 
children  it  may  closely  resemble  measles. 

The  roseola  or  erythema  caused  by  quinine  is  to  be  separated 
from  that  of  scarlet  fever  bv  the  absenc^e  of  fever,  of  the  scarlet 
tongue  and  sore  throat,  and  by  the  fact  that  there  are  no  prodromes 
or  circulatory  disturbance  except  the  characteristic  evidence  of  cin- 
chonism.  In  doubtful  cases  this  is  still  further  confirmed  by  analysis 
of  the  urine,  or  by  the  use  of  the  following  simple  test.  Observe 
the  disappt»arance  of  the  fluorescence  of  the  urine  caused  by  quinine, 
after  the  sodium  chloride  has  been  removed  by  precipitation  by 
nitrate  of  mercury,  or  after  separating  the  quinine  as  an  iodide  by 
the  addition  to  the  urine  of  a  solution  of  two  parts  iodine,  one  part 
of  iodide  of  potassium,  and  forty  parts  of  water.  The  iodide  of 
quinine  Qxm  bo  aj^ain  dissolved  by  the  application  of  heat. 

A  distinct  diffuse  roseola  sornetinu^s  follows  the  use  of  arsenic. 

Koseola  mav  be  caused  bv  the  use  of  salicylic  acid  and  strychnine, 
and  a  scarlatiniform  rash  sometimes  apj)ears  in  blotches  over  the 
face  and  body  in  persons  who  are  taking  tur])entine. 

Roseola  also  ensues  in  some  i)ersoiis  after  the  ai)i)lication  of  surgi- 
cal dressings  containing  iodoform,  corrosive  sublimate,  and  carbolic 
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acid,  being  due  either  to  a  loral  effect  of  these  drugs  or  to  their 
absorption  from  the  dressings.  Arnica  tincture  applied  for  sprains 
or  bruises  may  produce  marked  roseola,  or  even  erythematous  and 
erysipelatous  swelling  of  the  skin  as  already  stated. 

By  far  the  most  important  drug-exanthem  is  that  caused  by  atro- 
pine, the  rash  produced  by  it  being  very  like  that  of  scarlet  fever, 
except  that  it  lacks  the  red  pu notations  of  that  disease.  It  may 
be  associated  with  a  slight  rise  in  temperature  and  be  followed, 
rarely,  by  desquamation.  The  face  of  a  child  suffering  from  an 
overdose  of  atropine  is  very  characteristic.  The  eyes  are  bright,  the 
pupils  widely  dihited,  and  the  skiu  over  the  malar  bones  is  red,  but 
striking  lines  of  pallor  reach  from  the  corners  of  the  mouth  to  the 
nose.  There  may  be  active,  talkative  delirium  and  very  mild  con- 
vulsions from  atropine  in  overdoses,  thus  making  the  resemblance 
to  the  onset  of  scarlet  fever  very  striking.  The  brief  duration  of 
the  rash,  its  lack  of  pu notation,  the  absence  of  high  fever,  and  the 
history  of  the  patient  having  taken  atropine  or  belladonna,  all  help 
to  make  the  differential  diagnosis. 

Roseola,  followed  by  desquamation,  has  been  known  to  follow  the 
hypodermic  injection  of  mercury.  Sometimes  the  use  of  blue  oint- 
ment produces  a  widespread  rash  resembling  measles,  and  this  resem- 
blance may  be  increased  by  the  development  of  a  febrile  movement. 
A  similar  eruption  may  ensue  from  the  ingestion  of  opium. 

Erythematous  rashes,  too,  frequently  follow  slight  irritation  of 
the  skin  in  persons  who  use  chloral. 

Acne  of  the  skin,  particularly  on  the  face,  is  often  produced  by 
the  use  of  bromide  or  iodide  of  potassium,  or  of  any  preparation 
containing  bromine  or  iodine.  That  produced  by  iodine  is  generally 
sudden  in  its  onset  and  profuse  in  its  distribution.  The  base  of  the 
pimple  is  bright  red,  the  top  sj)eedily  becomt^  pustular,  and  Four- 
nier  states  that  it  may  be  hemorrhagic.  Stopping;  the  ingestion  of 
the  drug  speedily  relieves,  or  at  least  decreases,  the  eruption.  The 
acne  due  to  bromine  is  often  very  profuse,  and  the  pimples  in 
severe  cases  may  coalesce,  making  sloughs  of  considerable  size  with 
an  indurated  base. 

In  some  j)ers()n9,  generally  females,  there  is  developed  an  acne  on 
the  face,  breast,  and  back,  as  the  result  of  taking  iron  as  a  tonic. 

In  addition  to  the  acne  caused  by  drugs,  or  their  compounds,  we 
should  also  mention  the  acne  and  furuncles  api)earing  in  persons 
working  in  paraffin,  which  is  due  to  blocking  of  the  sebaceous  glands. 


Closely  1 


iciated  with   tliis  fLirin  of  eruption   is  tbat  wtiich  la 


characteristic  of  smallpox  and  chickenpox.  The  eruption  of  aniall- 
pox  api>ear9  on  the  second  or  third  day  in  the  form  of  tiny  8j)eckB, 
reserabliog  flea-bites.  These  rapidly  liecome  papules,  which  have 
an  indurateti  base,  so  that  they  feel  as  if  shot  were  under  the  skio. 
(Fig.  86.)    After  about  Ihirty-slx  hours  these  japules  become  vesi- 


cles,  containing  a  turbid  fluid,  which  speedily  becomes  p'lrulent, 
forming  a  pustule.  (Figs.  87  and  88.)  Generally  this  process  of 
maturation  takes  three  days  aud,  with  the  development  of  the  pu?, 
the  Bo-called  secondary  fever,  which  may  be  even  higher  than  the 
primary  fever  of  invasion,  sets  in.  After  a  j>eriod  of  eighteen  to 
twenty-one  days  the  pustules  drop  off,  having  become  dried  up,  lea" 
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:i^m 


Siimllpoi  ernpHoo  on  tbe  elghtb  flay. 


ing,  if  the  attack  has  been  severe,  or  the  akin  delif^te,  deeply  pitted 
scars.     Alt!ii>ii;^1)  the  eruption  of  smallpox  appears  on  the  forehead, 


THE  SA'/.V, 

soat  of  acne  in  maDy  cases,  a  differential  diag- 
nosis is  not  difficult,  since  the  grave  systcmio  disturbaooc,  febrile 
movemeDt,  and  rapid  involvement  of  the  whole  surface  of  the  body 
speedily  indicate*  the  true  nature  of  the  disease.  The  early  appear- 
ance of  Uie  rash  on  the  bunds  in  variola  aUo  is  a  diagnostic  sign, 
US  acne  in  this  part  of  the  skin  is  practically  unknown.  Then  the 
sudden  development  of  the  eruption  iu  smallpox  is  entirely  different 
from  the  gradual  onset  even  of  the  moat  intense  acne.  In  some 
oises  a  purulent  acne  of  the  forehead  develops  in  syphilis. 


The  separation  of  variola  from  measles  has  already  been  discussed, 
iind  it  is  only  in  the  papular  stage  that  the  former  disease  can  he 
cunfuseti  with  the  latter,  while  the  reddened  mucous  membranes 
and  swollen  face  of  the  case  of  measles  soon  determine  the  diag- 
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nosis.     The  rapid  formation  of  vesicles  and  the  shot-like  sensation 
of  the  eruption  show  that  the  eruption  is  not  measles. 

The  appearance  of  the  eruption  of  vaccinia  following  vaccination 
must  be  next  described.  Three  or  four  days  after  the  vaccination 
a  single  or  several  papules  arise  on  the  scarified  surface,  which  by 
the  sixth  day  are  changed  into  umbilicated  vesicles,  which  soon  unite 
and  form  one  vesicle  the  size  of  a  five-cent  piece.  This  vesicle  finally 
forms  a  scab  which  falls  off  after  the  expiration  of  about  three  weeks 
from  the  inoculation.  A  '^  good  take"  is  always  surrounded  by  an 
areola  of  rosy  red  of  several  inches  in  width.  Rarely  severe  inflam- 
mation and  sloughing  ensue.     (Fig.  89.) 

In  chickenpox  the  eruption  ap})ears  on  first  and  second  day  and 
keeps  coming  out  for  several  days.  It  is  rose-colored  and  occurs  as 
papules,  which  immediately  become  vesicles.  They  last  but  four  or 
five  days,  and  are  usually  associated  with  very  mild  febrile  disturb- 
ance, the  child  remaining  but  little  indisposed  if  well  cared  for  and 
nursed.  Unlike  smallpox,  varicella  does  not  become  umbilicated 
or  leave  pits  in  the  skin,  unless  the  vesicles  are  picked  at  by  the  fin- 
ger-nails. Neither  do  the  vesicles  become  'pustules  unless  infected 
by  picking  or  the  child  is  in  a  condition  of  debility  or  suffers  from 
struma.  Varicella  is  separated  from  variola  by  the  absence  of 
severe  systemic  disturbance,  by  the  rash  first  appearing  on  the  chest 
and  neck  instead  of  the  forehead  and  hands,  by  the  presence  of  other 
cases  of  the  disease  in  an  epidemic,  and,  finally,  by  the  fact  that  it 
attacks  children  who  have  been  well  vaccinated,  whereas  smallpox 
does  not.  The  history  of  exposure  is,  of  course,  an  important  point 
to  be  investigated. 

An  eruption  closely  resembling  chickenpox  or  smallpox  is  that 
called  impetigo  contagiosa,  in  which  there  are  found  multiple,  flat- 
tened, or  slightly  umbilicated  roundish  or  oval  vesicles,  pustules,  or 
blebs,  which  form  after  some  days  dry  yellowish  crusts.  It  occurs  in 
childhood,  or  early  adult  life,  and  is  often  associated  with  some  degree 
of  fever.  Tlie  areas  involved  are  the  face,  neck,  buttocks,  hands  and 
feet.  The  lesions  of  the  skin  are  larger  than  in  chickenpox.  As 
its  name  indicates,  the  disease  is  contagious,  and  the  occurrence  of  a 
series  of  cases  in  close  proximity  to  one  another  should  not  mislead 
the  physician  into  a  diagnosis  of  variola  or  varicella.  The  eruption 
lasts  about  two  weeks,  and  Kaposi  asserts  that  swelling  of  the  sub- 
maxillary glands  is  always  present.  We  can  further  separate  im- 
petigo contagiosa  from  varicella  by  the  localization  of  its  eruption  to 
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one  area  as  a  rule,  by  the  faet  that  the  eruption  becomes  bullous  or 
purulent  and  by  the  larger  size  of  the  vesicle.  From  smallpox  we 
can  separate  it  by  the  absence  of  severe  j>ain  in  the  back,  the  grave 
systemic  disturbance  and  the  secondary  fever  of  that  disease,  accom- 
panied as  they  are  by  the  small ness  of  the  pox,  the  peculiar  odor  of 
the  patient,  and  the  history  of  exposure  to  variola. 

In  the  presence  of  a  papular,  pustular,  or  vesicular  eruption  of  the 
skin  it  must  be  remembered  that  quinine  sometimes  develops  these 
lesions  in  susc^eptible  persons.  In  some  instances  where  it  involves 
the  hands  it  may  indicate  that  a  local  effect  has  been  produc^ed  by 
working  with  the  drug. 

Eczema  in  its  various  forms  may  appear  as  the  result  of  the  use 
of  quinine  internally  or  locally,  or  of  the  employment  of  mercury 
internally  or  externally.  When  it  arises  from  the  use  of  iodide  of 
potassium,  which  is  very  rare,  it  chiefly  affects  the  scalp  and  scrotum. 
Tlie  development  of  an  eczematous  irritation  of  the  skin  sometimes 
follows  the  use  of  chloral. 

Herpes  labial  is  is  a  very  constant  lesion  associated  with  croupous 
pneumonia,  and  is  an  important  sign  for  the  separation  of  epidemic 
cerebro-spinal  meningitis  from  meningitis  due  to  other  causes,  as  it 
is  not  commonly  present  in  the  non-ei)idemic  form.  It  sometimes 
arises  as  a  result  of  using  salicylic  acid. 

The  development  of  recnirring  crops  of  boils  in  persons  not 
exj)osed  to  i)araffin  or  tar  slionld  cause  the  physician  to  suspect  the 
presence  of  diabetes  mellitus,  or  at  least  of  the  presence  of  general 
debility  and  i)articularly  of  absence  of  lime  salts  from  the  system  in 
the  proper  quantity.  When  the  ordinary  boil  passes  into  a  condi- 
tion of  marked  induration  about  its  base,  with  sloughing  of  the  sub- 
cutaneous tissue  and  necrosis  of  the  skin,  which  becomes  perforated 
by  the  0(>ening8  of  several  sinuses,  we  have  to  deal  with  a  carbuncle 
or  anthrax  simplex.  The  disease  usually  appears  on  th/e  back  of  the 
neck,  on  the  back,  or  the  lip.  The  systemic  disturbance  is  very  great 
and  the  exhaustion  profound.  The  skin  covering  the  area  involved 
becomes  grayish  or  bluish-black,  and  then  separates  as  a  large  mass, 
while  the  sul)cutaneous  tissues  come  away  in  shreds.  It  is  a  danger- 
ous disease  in  all  persons,  but  particularly  so  in  those  who  are 
already  weakened  by  other  diseases  or  excess. 

The  development  of  a  painless  macule  on  the  skin  of  the  hand  or 

foot,  followed  by  an  acutely  inflamed  papule  which  itches  and   is 

soon  changed   into  a  relaxed  vesicle  containing  bloody  serum,   in 

14 
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wbi'-fi  thfre  \^  a  hard  nucleus  which  rests  upcMi  an  indurated  hft-e, 
is  tiifi  initial  man;f'«tation  of  anthrax  maligna  or  mali^m^nt  pustuk*. 
The  lympbati^A  sorin  betr^me  swollen  and  met&'^tatic  abscesses 
S|jer:^]ily  t^trm  elaewh^^re,  a*^  in  the  axillary  glands.  The  systemic 
symptoms  are  severe,  sometimes  being  manif^ted  in  high  fever, 
in  other  caiK^  by  a  typhoid  state  Death  is  very  commonly  the 
sequel  i^*'}  fier  cent.;,  even  if  prr^mpt  surgical  interference  uke$ 
place.  Titers  is  generally  a  hist#>ry  of  exposure  to  infected  animals 
or  their  hide<;.  Malignant  pustule  is  to  be  separated  from  carbuncle 
liy  it4  fulminatin;/  character  and  peculiar  appearance. 

Whf-n  an  eryH[>elatoid  rash  with  swelling  of  the  j^kin  and  the 
development  of  [lapuleH,  vesicles,  pustules,  and  bullae  appears  in  asso- 
ciation with  induration  of  the  skin,  with  sloughing  eventually  tak. 
ing  place,  the  disease.'  may  |Kjssibly  not  be  erysipelas  of  a  phleg- 
monous form,  but  glanders  or  equina.  Numerous  inflammatonk- 
fof;i  appear  in  the  skin  in  glanders  which  end  in  local  abscesses  and 
hemorrhagic  noJulcs,  and  pn^found  systemic  infection  is  always 
present.  The  pn^senc^;  of  a  Kinions  discharge  from  the  no^ie  aid:$  in 
confirming  the  diagnrjsis.  Death  usually  a^mes  in  a  few  days  in 
this  acute  form.  Should  the  course  of  glanders  be  chronic,  pustules 
somewhat  like  those  of  smallpjx,  except  that  they  are  not  umbili- 
catod,  lie  on  an  indurated  base,  and  in  them  is  formed  a  viscid  or 
sanions  pus  of  offensive  odor.  This  disease  is  rare.  Both  forms 
arise  from  infection  from  a  horse  suffering  from  the  malady.  Gland- 
ers may  l>e  confused  with  variola  or  the  pustular  and  gummatous 
stagcfs  of  syphilis. 

The  development  of  pra-sized  or  larger  bullae  upon  the  skin  may 
indicate  the  pres(?n(«  of  pemphigus,  or  if  there  is  central  nervous  dis- 
ease involving  the  spinal  cord  and  resulting  in  trophic  lesions  simi- 
lar bullous  eruptions  may  take  place.  The  bullae,  if  they  contain  a 
dark  bloody  fluid  and  are  situated  upon  a  limb  in  which  there  is  an 
abnormally  high  temj)erature,  are  peculiarly  indicative  of  central 
nervous  K'sions,  particularly  if  there  is  a  tendency  to  dilatation  of 
the  (»ipillaries  of  the  skin  on  slight  irritation ;  but  if  the  tem|)erature 
of  the  entire  Ixnly  Ik;  raised,  the  physician  should  remember  that 
pemphigus  is  a  dist'ase  in  which  there  is  often  marked  febrile  move- 
ment. Soni(?tiines  these  bulbous  manifestations  are  followed  by 
gangrene  in  cases  of  neuritis  or  other  disease  causing  trophic  lesions, 
such  as  mytlitis  and  paretic!  dementia. 
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Bullae  on  the  fuoe  may  follow  the  ingestion  of  antipyrine  or  iodine 
compounds. 

The  development  of  a  pemphigus-like  eruption  in  the  skin  may 
follow  the  use  of  salicylic  acid  or  copaiba. 

In  the  cases  of  herpes  zoster  the  skin  lesion  often  has  its  origin 
in  compression  of  the  spinal  cord,  or  in  such  diseases  as  tabes,  spinal 
meningeal  irritation,  and  peripheral  neuritis. 

Glossiness  of  the  skin,  in  which  its  minute  creases  become  smoothed 
out  and  it  appears  unduly  shiny,  often  results  from  chronic  disease 
involving  some  portion  of  the  nervous  system  connected  with  the 
government  of  nutrition.  Very  commonly  it  results  from  peripheral 
neuritis.  In  addition  to  shiningness  there  are  often  redness  and 
marked  thinning  or  thickening  of  the  cuticle  and  subcutaneous  tissues. 

Gangrene  of  the  skin  may  follow  nerve  injuries  or  central  nervous 
lesious.  Thus  it  may  follow  upon  division  of  a  nerve-trunk,  or  be 
due  to  cerebral  abscess,  in  which  case  the  gangrene  will  be  with  the 
other  localizing  symptoms  on  the  opposite  side  of  the  body.  The 
cerebral  form  develops  suddenly  and  without  the  prodromal  redness 
of  bedsores  seen  in  prolonged  illuesses.  Similar  rapidly  developing 
sloughs  and  ulcerations  of  the  skiu  are  seen  in  cases  of  acute  myelitis 
and  in  the  second  and  third  stages  of  paretic  dementia. 

A  very  interesting  condition  is  the  so-called  spontaneous  gangrene 
of  hysteria.  On  the  skin,  generally  of  the  breast  of  a  young  girl,  a 
spot  develops  which  feels  to  her  to  be  hot  and  burning.  The  skin  soon 
becomes  very  white,  then  in  a  few  hours  very  red  and  forms  a 
wheal.  This  rapidly  becomes  dark  and  bluish-black,  looking  like 
a  burn  of  sulphuric  acid,  and  a  slough  finally  comes  away,  leaving  a 
permanent  cicatrix. 

Gangrene  of  the  skin  also  follows  upon  diabetes  mellitus,  and  may 
involve  the  scrotum  or  vulva  if  the  irritation  of  these  parts  by  the 
urine  is  constant.  More  commonly  the  toes  are  affected,  and  there 
is  this  important  differential  point  that  in  the  gangrene  of  old  age 
with  bad  vessels  the  gangrene  is  usually  at  the  tip  of  the  toe,  whereas 
iu  diabetic  gangrene  it  is  frequently  about  the  ball  of  the  big  toe  or 
on  the  sole  or  dorsum  of  the  foot.  Previous  to  the  development  of 
gangrene  there  are  develo()ed  bullae  and  other  inflammatory  changes 
in  the  skin  which  is  about  to  be  affected.  Kaposi  describes  a  serpig- 
inous form  of  gangrene  affecting  the  leg  in  diabetes  and  a  variety 
of   tissue  break  down,    in  which  a  dermatitis,  followed  by  ulcers 
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and  a  lupus-like  formation,  that  also  occurs  in  diabetics.  Perfor- 
ating ulcer  of  the  foot  occurs  in  locomotor  ataxia  and  in  paretic 
dementia. 

Closely  related,  yet  quite  distinct  from  angioneurotic  oedema,  is 
that  condition  called  Raynaud's  disease,  symmetrical  gangrene,  or 
local  asphyxia,  according  to  its  severity.  The  fingers  and  toes  or 
the  nose,  with  or  without  exposure  to  cold,  are  found  to  be  pale  and 
livid,  looking  like  a  hand  from  which  all  the  blood  has  been  removed 
by  the  use  of  an  Esmarch  bandage.  The  part  often  feels  as  if 
'^  asleep,"  and  is  more  or  less  numb  and  without  sensation.  To  the 
touch  the  part  is  cold  and  waxy,  and  it  does  not  bleed  when  pricked. 
With  the  onset  of  these  signs  there  are  often  general  chilliness  and 
malaise.  Often  this  manifestation  speedily  disappears,  leaving  the 
skin  apparently  normal ;  but  if  it  persists,  the  skin  becomes  glossy, 
shrivelled,  aud  looks  as  if  it  had  been  soaked  in  hot  water  for  hours. 
When  the  disease  is  more  severe  the  pale  waxiness  is  supplanted  by 
cyanosis  till  the  iinger-tips,  for  example,  look  as  if  dipped  in  blue 
ink  ;  tliere  is  often  local  swelling  ;  tlie  skin  is  frequently  found  to  be 
sweating  freely  and  is  distended  with  blood.  The  skin  may  rapidly 
separate  from  the  deeper  tissues  and  become  necrotic  in  patches  or  en 
masacy  and  the  entire  tip  of  the  finger,  after  becoming  black,  shrivels 
up  into  a  condition  resembling  dry  gangrene,  which  is  separated 
from  the  sound  skin  by  a  sharp  line  of  demarcation.  Sometimes 
small  necrotic  patches  slough  out,  which  leave  cicatrices  telling  of 
the  attack.  The  prognosis  is  not  bad.  The  most  interesting  com- 
plication of  the  disease  is  paroxysmal  hsemoglobiuuria. 

The  development  of  gangrene  of  the  fingers  and  toes  sometimes 
follows  the  prolonged  use  of  bread  made  from  rye  which  is  infected 
by  ergot. 

Sometimes  gangrene  of  the  skin  follows  severe  attacks  of  the 
exanthemata  in  children  who  are  strumous  or  very  feeble,  or  who 
are  syphilitic. 

Ulcers  about  the  base  of  the  finger-nails  should  rouse  the  suspi- 
cion of  the  excessive  use  of  chloral. 

Bedsores  may  develop  whenever  by  long-continued  pressure  upon 
any  part  of  the  body  the  local  circulation  is  disturbed,  particularly  if 
in  addition  there  is  general  systemic  debility  from  some  exhausting 
disease,  such  as  typhoid  fever.  They  also  develop  very  speedily,  and 
apparently  almost  spontaneously,  in  the  course  of  acute  transverse 
myelitis.     Under  these  circumstances  the  sacrum  is  the  area  most 
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severely  affected.  Sometimes  these  sloughs  have  been  known  to 
develop  as  early  as  six  hours  after  the  beginning  of  the  attack. 
Associated  with  the  involvement  of  the  soft  tissues  the  bones  may 
break  down^  and  cellulitis  about  the  rectum  and  bladder  place  the 
patient's  life  in  immediate  jeopardy.  In  hemiplegia,  particularly  in 
that  which  is  due  to  cerebral  hemorrhage,  bedsoi'cs  often  form  on  the 
buttocks,  and  in  paraplegia,  from  other  causes  than  transverse  mye- 
litis, upon  the  sacrum.  Thoy  also  ai)pear  on  the  heels,  inside  of  the 
knees,  and  about  the  liii)s  in  some  cases  of  paraplegia. 

Sudden  slouj^hin^ir  of  the  skin  of  the  nates  sometimes  occurs  in 
cases  of  intracranial  hemorrhages,  and  is  said  by  Joffroy  to  be  con- 
nected with  lesion  of  the  occipital  lol)es. 

The  value  of  roseola  and  rupial  eruptions  in  the  diagnosis  of  syph- 
ilis has  already  Ix^en  dwelt  upon.  When  the  roseola  l)ecomes  trans- 
formed into  slightly  elevated  or  bean-shaj)e<l  spots,  irregularly  scat- 
tered, but  sometimes  forming  groups  which  are  apt  to  1)6  circular, 
and  if  these  circles  become  marginated  and  then  scaly  on  the  edges, 
resembling  lepra,  or  psoriasis,  or  even  go  further  than  this  and 
develop  bullae  and  blebs,  and  when  the  sores  which  form  are  filled 
with  a  clear  liquid  which  may  become  sanious  or  turbid  and  on  dry- 
ing leave  crusts,  the  removal  of  which  reveals  deeply  excavated 
sloughs,  the  area  of  the  slough  often  being  as  large  as  a  silver  dollar, 
but  often  irregular  in  outline,  syphilitic  rupia  is  probably  the  lesion. 
There  is,  however,  this  important  differential  point,  namely,  that  in 
specific  rupia  there  is  an  essential  feature,  a  peripheral  ring  of  in- 
duration, whereas  in  the  non-specific  form  this  induration  is  absent. 

If,  in  addition  to  these  variations,  the  eruptions  are  dusky  red  and 
leave  behind  them  on  healing  copperish-looking  discoloration  of  the 
skin,  and  appear  on  areas,  such  as  the  flexor  surfaces,  where  ordinary 
skin  eruptions  are  rarely  seen,  the  diagnosis  of  syphilis  is  highly 
probable.  If  the  eruption  is  chiefly  tuberculated  and  the  turber- 
clas  are  large  and  more  marked  than  usual,  if  they  ulcerate  and  be- 
come deep  sores,  and  finally  form  on  healing  well-marked  cicatrices, 
tertiary  syphilis  is  to  be  considered  the  probable  cause. 

If,  again,  we  find  small  nodules  under  the  skin  covered  by  dusky 
red  skin,  which  finally  breaks  down  and  discharges  bloody  serum, 
or  pus  which  in  burrowing  forms  discharging  sinuses,  syphilis  of  the 
third  stage  may  again  l)e  regarded  as  a  likely  cause. 

Tiie  appearance  of  hard,  dark-brown  infiltrated  areas  in  the  skin 
may  be  due  to  the  excessive  use  of  bromine,  and  as  they  gradually 
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become  depressed  in  the  centre  closely  resemble  in  some  cases  the 
nodules  of  syphilis. 

The  skin  of  the  abdominal  walls  in  cases  of  ascites  is  apt  to  be 
not  only  thinner  than  normal  but  tense  and  slightly  shiny,  while  its 
appearance  when  viewed  in  a  good  light  may  be  slightly  blue  like 
the  iridescence  of  certain  kinds  of  glassware. 

Scars  op  the  skin  often  give  us  much  useful  information.  Early 
tendencies  to  struma  or  tuberculosis  may  be  found  in  the  scars 
resulting  from  suppurating  cervical  glands.  In  the  groin  such  scars 
may  be  an  evidence  of  venereal  infection,  although  it  should  be 
remembered  that  suppuration  of  these  glands  usually  takes  place  as 
a  result  of  chancroids  and  not  from  true  chancre.  It  has  already 
been  shown  that  syphilitic  skin  lesions  often  leave  scars  to  mark 
their  site.  Scars  upon  the  head  tell  us  of  possible  injuries  to  the 
brain  in  suK|>ectcd  traumatic  epilepsy,  or  of  falls  in  epileptics.  Simi> 
larly,  other  traumatisms  in  the  history  of  the  patient  may  be  discov- 
ered by  scars  elsewhere. 

The  presence  of  numerous  regularly  arranged  fine  scars  on  the 
chest  or  elsewhere  may  develop  the  fact  that  the  patient  has  at  some 
time  been  wet-cupped  for  some  pulmonary  or  other  disease,  or  if  the 
peculiar  three-pointed  scar  of  the  leech  is  seen  good  evidence  of  a 
bleeding  is  presented. 

When  the  skin  of  the  alxlominal  wall  exhibits  stria  or  sc»ar8  ar- 
ranged in  parallel  series,  it  indicates  that  it  has  been  stretched  very 
considerably  by  pregnancy,  ascites,  and  more  rarely  by  excessive 
corpulence. 

Sweating  of  the  skin,  aside  from  the  normal  and  almost  im- 
perceptible exhalation  of  moisture,  takes  place  in  health  as  a  result 
of  severe  muscular  exertion,  whereby  the  peripheral  circulation  is 
increased  and  the  bodily  temperature  raised,  or  when  the  body  is 
very  heavily  clad  or  exposed  to  external  heat  in  excesi*.  In  all  these 
cases  the  sweating  is  to  be  regarded  as  a  physiological  effort  on  the 
part  of  the  body  to  reduce  its  temi)erature  by  increased  evaporation 
from  the  surface.  In  disease  sweating  provides  us  with  very  impor- 
tant information  in  many  conditions. 

During  the  course  of  fevers,  which  naturally  end  by  crisis,  the 
occurrence  of  a  profuse  sweat  (generally  associated  with  a  fall  of 
tem])erature)  gives  us  the  first  sign  of  beginning  convalescence,  and 
in  irritative  fevers,  or  those  due  to  cold  and  congestion,  the  artificial 
production  of  a  sweat  is  decidedly  a  good  omen.    The  sweat  of  crisis 
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is  perhaps  most  marked  in  croupous  pneumonia.  Profuse  sweating 
is  also  a  characteristic  symptom  of  relapsing  fever,  pyaemia,  acute 
ulcerative  endocarditis,  phthisis,  malarial  fever  of  the  distinctly 
periodic  type,  and  of  typhoid  fever  and  collapse.  Constant  profuse 
sweating  is  marked  in  some  cases  of  acute  articular  rheumatism, 
and  it  is  worthy  of  note  that  while  sweating  generally  occurs  in 
febrile  diseases  at  a  time  when  the  temperature  is  falling,  that  in 
rheumatism  the  febrile  movement  may  even  increase  during  the 
sweat  rather  than  decrease. 

Profuse  so-called  colliquative  sweats  often  occur  at  night  in 
debilitated  persons  without  the  presence  of  any  febrile  movement, 
and  are  but  an  evidence  of  profound  nervous  and  vasomotor  relaxa- 
tion. Moderate  sweatin^r  sometimes  is  seen  from  similar  causes  in 
feeble  persons  after  taking  anything  in  the  food  or  drink  which 
produces  circulatory  or  nervous  excitement.  Localized  sweatings 
occur  almost  solely  in  subjects  of  nervous  disease,  which  is  often 
organic,  as  in  paretic  dementia,  and  sometimes  functional,  as  in 
hysteria  or  Raynaud's  disease.  They  depend  ujK)n  perverted  vaso- 
motor influences  sent  to  the  glands  and  their  supplying  vessels  in 
those  jmrticular  area.s.  Localized  sweating  of  one  side  of  the  face  or 
neck  or  chest  is  often  a  most  important  sign  of  a  thoracic  aneurism 
pressing  on  the  cervical  sympathetic.  Bromidrosis  may  occur  in 
hysteria,  or  the  head  may  be  the  only  part  affected  in  Graves's  dis- 
ease and  in  migraine.  Profuse  sweating  of  the  head  of  an  infant 
when  sleeping  may  be  indicative  of  rickets. 

In  cases  of  the  uraemia  of  cholera  or  of  renal  disease  the  profuse 
sweating  of  the  skin  sometimes  results  in  the  deposition  of  faintly 
lustrous  scales  of  urea.  These  are  usually  seen  on  the  face  and 
nose,  commonly  on  the  sid(«  of  the  nose. 

The  quality  of  the  sweat  varies  greatly  in  many  persons.  In 
cases  of  deficient  renal  activity  it  often  contains  urinary  elements, 
smells  uriniferous,  and  may  even  deposit  particles  on  the  skin  in 
small  white  scales,  particularly  on  the  forehead  and  nose.  This  is 
called  uridrosis.     In  jaundice  the  sweat  may  l)e  bile-stained. 

ExcE&siVE  DRYNESS  OF  THE  SKIN  is  sccu  in  gravc  forms  of  renal 
disease,  in  nearly  all  acute  fevers  with  a  high  temperature,  and  in 
cholera  and  diabetes,  in  which  the  dryness  is  largely  the  result  of 
the  drainage  of  liquids  from  the  body. 

Sometimes  after  a  prolonged  dryness  of  the  skin  during  high 
fever,  as  soon  as  sweating  begins,  hundreds  of  little  blisters  develop, 
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due  to  retained  sweat  under  the  epiderm.     These  are  called  miliaria 
or  sudamina. 

When  the  .skin  is  dry  and  harsh,  and  the  naturally  thickened  por- 
tions have  in  their  folds  a  peculiar  white  appearance  a.s  if  filled  with 
meal,  dialjetes  should  be  sought  fi>r.  Rarely  the  physician  may  be 
deceived  by  profuse  sweating  in  diabetes. 

Dropsy  and  Swellingr  of  the  Skin.  Swelling  of  the  skin 
and  subcutaneous  tissues  occurs  most  frequently  as  a  result  of 
dropsy,  in  which  condition  the  lymph-spaces  become  filled  by 
liquid.  The  skin  in  the  area  involved  is  not  only  swollen  but 
doughy,  or  if  the  effusion  is  very  great  the  skin  may  Ix?  of  almost 
board-like  hanlncss,  s)  tensely  is  it  distended.  Pressure  with  the 
tip  of  the  finger  upon  such  an  area  will  result  in  pitting,  and 
this  IS  one  of  the  more  important  signs  separating  dro|>sy  or  true 
oedema  from  the  swelling  of  acute  inflammation,  which,  while  it 
may  Ik?  very  tense,  does  not  pit.  Further,  the  swelling  of  inflam- 
mation is  usually  local iz«^,  reddeneil,  and  feels  hot  to  the  touch, 
whereas  the  dropsical  swelling  is  more  diffuse,  is  i>ale,  and  the  tem- 
perature of  the  jMirt  is  lower  than  normal.  When  the  effusion  of 
liquid  is  limited  to  one  portion  of  the  body  it  is  usually  called  cedema 
or  localized  dropsy,  whereas  if  the  entire  body  is  b  >ggy  it  is  desig- 
nate<l  gfMieral  anasarca.  Dropsy  is  to  be  separated  from  myxdnlema 
by  the  facts  that  in  the  latter  disease  the  onset  is  very  slow,  the 
swelling  does  not  pit  on  pressure,  it  is  universid  and  fairly  equally 
distributed  over  the  bo<ly,  the  thyroid  gland  will  often  be  found 
diseased,  the  subcutaneous  tissues  are  not  boggy  but  resistant,  and 
there  is  ansesthesia  of  the  skin.  When  the  subcutaneous  tissues  are 
distended  by  air  instead  of  liquid  they  are  even  loss  resistant  than 
in  <lropsy,  the  swelling  is  usually  very  localized  and  does  not  pit, 
and  the  part  cracklfs  or  crepitates  on  gentle  pressure. 

The  presence  of  dropsy  is  indicative  of  many  widely  separated 
diseases.  In  the  first  place,  it  may  indicate  a  deficient  circulation  of 
blood,  either  by  reason  of  a  f treble  or  diseased  heart  or  because  of 
ol)stru(tion  by  the  pressure  of  growths,  thrombi  or  emboli.  It  may 
be  due  to  disease  of  the  walls  of  bloodvessels  and  lymphatics,  as  is 
generally  the  case  in  renal  disease,  or  it  may  arise  from  disease  of 
the  blood  itsc»lf.  Again,  in  some  eases  it  is  due  to  disordered  ner- 
vous control  of  tlic  vessels,  by  reason  of  centric  or  peripheral  changes, 
which  may  l)e  organic  or  functional. 

The  significance  of  a  widely  diffused  general  dropsy  or  anasarca 
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is  generally  that  there  is  well-marked  renal  disease,  and  this  prob- 
ability is  greatly  strengthened  if  the  oedema  of  the  face  be  well 
marked,  particularly  in  the  morning  on  arising,  disappearing  as  the 
day  goes  on.  The  skin  in  such  cases  will  usually  be  quite  pale, 
and  an  examination  of  the  urine  will  reveal  the  presence  of  the  signs 
of  nephritis.  The  next  most  common  cause  of  general  anasarca  after 
renal  disease  is  heart  disease.  When  due  to  this  cause  it  will  be 
found  that  the  ghastly  pallor  of  renal  anasarca  is  replaced  by  cya- 
nosis, and  often  by  engorgement  of  some  of  the  superficial  veins, 
while  the  physical  signs  of  cardiac  disease  will  confirm  the  diagnosis. 
General  anasarca  may  rarely  arise  as  a  result  of  a  multiple  peripheral 
neuritis,  and  it  also  occurs  as  a  symptom  of  lx;ri-beri  and  from  the 
excessive  use  of  large  amounts  of  arsenic.  This  arsenical  anasarca 
may  be  due  to  the  neuritis  produced  by  the  drug,  although  Wood 
thinks  it  is  due  to  a  cellulitis.  Rarely  we  find  general  anasarca  in 
cases  of  advanced  cancerous  cachexia,  and  care  must  be  exercised 
that  the  hsemic  murmur  due  to  anaemia  does  not  mislead  the  physi- 
cian into  a  diagnosis  of  heart  disease. 

Dropsy  widely  diffused  or  localized  in  the  feet  and  legs  also  occurs 
in  scurvy. 

The  most  common  seat  of  localized  dropsy  or  oedema  is  the  feet 
and  legs,  particularly  about  the  instep,  the  ankles,  and  the  tibiae. 
When  it  is  bilateral  it  is  generally  indicative  of  cardiac  failure  or 
more  rarely  of  renal  disease.  Nearly  always,  if  it  be  renal,  a  care- 
ful examination  will  discover  the  oedema  in  other  parts  of  the  body* 
although  it  may  he  most  marked  in  the  feet  and  legs.  In  many 
cases  the  various  serous  sacs,  such  as  the  pericardium,  peritoneum, 
and  pleurte,  will  be  found  to  contain  more  liquid  than  normal,  and 
the  tissues  generally  will  be  found  infiltrated. 

Other  causes  of  oedema  of  the  feet  and  legs  are  amemia,  and  obstruc- 
tion to  the  return  of  flow  from  the  lower  limbs  by  reason  of  growths 
in  the  a1)domen  pressing  upon  the  iliac  veins  or  inferior  vena  cava. 
Thus  cancer  of  the  pancreas  sometimes  causes  oedema  of  the  feet  and 
legs  in  t!:is  manner.  Very  rarely  oedema  of  the  lower  extremities 
follows  hepatitis  or  cirrhosis  of  the  liver  as  a  primary  symptom. 
Usually  such  lesions  produce  ascites  alone,  or  if  the  legs  are  involved 
they  become  so  by  reason  of  the  pressure  of  the  fluid  in  the  pelvis, 
during  the  time  that  the  patient  is  sitting  up  or  standing.  This 
latter  cause  of  bilateral  oedema  of  the  lower  limbs  is,  however, 
rare.    Sometimes  oedema  of  both  legs  and  feet  comes  on  in  persons. 
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who,  though  feeble  and  relaxed,  remain  standing  with  little  musca- 
lar  movement  during  many  hours  in  the  pursuit  of  their  ooeupetion, 
as  in  typesetters  and  salesmen.  In  other  instances,  very  much  more 
frequently,  oedema  of  the  feet  and  legs  comes  on  in  the  course  of 
profound  anaemia,  resulting  from  slow  hemorrhages  or  other  causes. 
It  is  also  seen  in  the  cachectic  stage  of  gastric  cancer,  owing  to  the 
ansemia  which  is  present. 

When  the  face  is  oedematous  the  swelling  is  most  marked  under 
the  eyes,  the  lower  lids  of  which  are  particularly  puffy  in  the  morn- 
ing and  nearly  normal  in  appearance  at  night.  This  form  of  cedema 
is  most  marked  in,  and  almost  pathognomonic  of,  renal  disease.  Its 
only  other  cause  is  the  excessive  taking  of  arsenic,  and  angioneurotic 
oedema.  More  alarm  should  be  felt  at  a  slight  swelling  of  the  face 
of  this  character  than  if  the  feet  are  markedly  puffed.  Sometimes 
oedematous  swelling  of  the  side  of  the  face  and  scalp  which  has  been 
involved  in  a  severe  attack  of  neuralgia,  takes  place. 

When  oedema  of  one  or  both  eyelids  occurs,  with  protrusion  of 
the  eyeball,  the  swelling  extending  to  the  rest  of  the  face  as  time 
goes  on,  it  forms  an  important  symptom  in  obscure  cases  of  sus- 
pected! cerebral  thrombosis,  and  is  claused  by  the  intimate  association 
between  the  intracranial  vessels  and  those  of  the  face. 

Sometimes  oedema  of  the  eyelids  comes  on  in  neurotic  subjects 
and  may  extend  to  the  forehead.  This  may  l>e  seen  in  children, 
most  commonly  about  puberty,  and  is  probably  a  neurosis. 

(Edema  of  the  upper  extremities  alone  only  results  from  causes 
interfering];  with  the  flow  of  bloixl,  such  as  is  produced  by  morbid 
growths  in  the  cliost,  as  mediastinal  growths,  and  in  cases  of  aneur- 
ism. When  the  swelling  is  liraitofl  to  one  arm  or  leg  it  is  a  sign  that 
there  is  interference  with  the  local  circulation,  as,  for  example,  the 
obstruction  of  the  femoral  vein  by  thrombus,  as  in  phl(>gmasia  alba 
dolens,  following  labor  or  enteric  fever,  or,  when  the  oedema  is  in  the 
left  leg,  by  cancer  of  the  sigmoid  flexure.  If  the  swelling  of  the 
arms  and  head  is  manifested  suddenly,  it  is  probably  due  to  that  rare 
condition  in  which  an  aortic  aneurism  ruptures  into  the  vena  crava  ; 
whereas  if  it  develops  slowly,  it  is  due  to  pressure  by  a  growth. 

There  remain  three  forms  of  local  oedema  of  some  diagnostic  sig- 
nificance, namely,  that  occurring  in  a  limited  area  over  some  deep- 
seated  suppurative  process^  as  in  the  skin  back  of  the  ear  in  cases  of 
mastoid  abscess  or  thrombosis  of  the  lateral  sinuses,  and  over  the 
ribs  in  cases  of  purulent  exudation  into  the  pleura,  or  on  the  thigh 
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in  the  deep  muscular  abscesses  which   sometimes  follow  typhoid 
fever. 

CEdema  of  the  legs  and  wrists  sometimes  complicates  relapsing 
fever  and  is  evidence  of  profound  feebleness,  without  necessarily 
indicating  renal  or  cardiac  disease.  Such  a  limited  oedema,  or  even 
general  anasarca,  may  occur  during  convalescence  from  typhoid  fever 
from  similar  causes.  Unless  this  effusion  is  associated  with  signs 
of  grave  renal  or  cardiac  mischief  the  prognosis,  according  to  Len- 
del,  is  favorable. 

When  the  skin  is  pale  and  affected  by  an  oedematoid  swellings 
with  thickening,  hardening,  and  loss  of  elasticity,  particularly  about 
the  face,  and  also  in  the  trunk  and  extremities,  and  if  this  swelling, 
which  resembles  oedema,  fails  to  pit  on  pressure,  the  physician  should 
remember  that  myxoedema,  or  the  cretinoid  oedema  of  Gull,  may  be 
present.  If  in  addition  to  these  signs  there  is  a  half -idiotic  or  heavy 
expression  of  the  face,  a  slow  and  clumsy  manner  of  speech,  with 
thickeneil,  clumsy  fingers,  the  diagnosis  is  made  practically  certain. 
The  brain  in  this  disease  perceives  or  grasps  ideas  very  slowly,  and 
all  the  functions  of  the  body  seem  torpid. 

There  are  several  other  diseases  in  which  great  thickening  of  the 
skin  takes  place,  which  cannot,  however,  be  confounded  with  myxoe- 
dema. In  elephantiasis  there  is  a  hypertrophy  of  skin  and  subcu- 
taneous tissues,  which  is  confined  to  some  particular  region  of  the 
body  and  arises  from  local  circulatory  disturbance  in  the  blood  and 
lymph-vessels.  The  skin  is  very  hard,  so  that  the  leg,  if  affected, 
feels  like  a  solid  mass  of  wood.  The  disease  most  commonly  affects 
one  of  the  legs,  rarely  both,  and  the  scrotum.  In  both  myxoedema 
and  elephantiasis  the  disease  develops  very  slowly. 

When  the  skin  is  dotted  with  irregular  patches  or  streaks,  which 
may  be  depressed,  elevated  or  tightly  stretched,  or  if  the  entire  skin 
is  thickened,  covered  with  thin  scales,  or  possesses  a  plaster-like 
appearance,  the  physician  should  recognize  these  symptoms  as  indica- 
tive of  scleroderma.  If  in  addition  to  these  signs  there  is  a  fleeting 
pitting  of  the  skin  on  pressure  and  it  cannot  be  pinched  into  a  fold, 
the  diagnosis  is  confirmed.  Sometimes  the  skin  in  scleroderma  seems 
bound  down  by  tense  cords  or  streaks  of  retracted  connective  tissue. 

If  during  the  first  months  of  life  the  skin  of  an  infant  becomes 
oedema  to  us,  hard,  tense,  and  glossy,  varying  in  color  from  a  white 
to  a  reddish  or  dirty  yellowish-brown,  and  if  this  rapidly  involves 
the  entire  surface  so  that  the  integument  becomes  cool,  immovable, 
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and  rfftistaDt,  m  that  the  child  appears  as  if  frozen  into  f^tifFoess,  it 
»  probably  siifF^ring  from  .sclerema  neonatorum,  a  disease  entirely 
diifc'rent  from  the  scleroderma  of  the  adult.  As  a  rule,  death  speedily 
ensuf«,  but  before  this  takes  place  the  parts  first  affected  become 
thin  and  losff  their  swelling  and  may  develop  cyanosis  and  gaugrene. 

The  aff'.'i.'tion  just  described  is  to  be  separated  from  cedema  neona- 
tonim,  a  fy>ndition  arising  in  prematurely  born  children.  Within 
a  few  days  after  birth  there  is  discovered  a  pallid,  cold  condition  of 
the  bultorrk",  thighs,  legs,  and  arms.  Tiiese  parts  speedily  l)ecome 
cetlematous  and  livid  blue.  Finally  the  oedema  mav  bec(»me  verv 
markeil  and  tlu*  skin  ten.se  in  con-equence.  Intense  drowsiness  is  a 
characteristic  c>f  the  disease.  Death  coraraonlv  ensues,  but  recovei'v 
may  rxrrrur.  While  the  color  of  the  skin  may  l)e  identical  in  oedema 
neonaturum  and  sclerema  neonatorum,  the  former  affection  lacks  the 
stiffnf*ss  of  the  jaws  and  other  joints,  and  the  pitting  on  pressure  is 
markeil.  As  schToderma  does  not  occur  before  the  first  year  it  can 
be  exr'luded  from  the  diagnosis. 

V^ery  clo.sc?ly  allied  in  its  causes  and  ap|)caranee  with  urticaria  of 
the  severe  type  is  au;;ioneurotic  cedcma.  In  this  condition  there 
appears  upon  the  skin  numerous  pat(*hes  or  plaques  of  circumscribed 
puffy  swellings,  which  have  a  red  appearance  and  vary  from  the  size 
of  a  nickel  to  a  silver  dollar  or  larger.  There  is  an  absence  of  itch- 
ing, an  important  differeuf*  from  true  urtii-aria,  but  the  part  affected 
may  Ik»  tense  «)r  hot  to  the  patient.  These  attacks  are  generally 
rwrurring,  and  take  place  in  neurotic  |)ersons.  They  may  cause  loss 
of  sight  through  swelling  of  the  eyelids  and,  where  the  mucous  mem- 
branes of  the  pharynx  and  larynx  are  involved,  serious  interference 
with  breathing.  The  swelling  of  angioneurotic  oedema  does  not  pit, 
and  it  is  to  1x3  separated  from  the  blue  oedema  and  the  white  oedema 
of  hysteria.  True  angioneurotic  oedema  is  rare  in  hysteria,  and  if 
localizcHl  swellings  do  result  from  this  condition  the  physician 
will  generally  find  marked  hysterical  signs  of  the  kind  manifested, 
8u<Ji  as  disorders  of  sensation  or  tenderness  over  the  ovaries. 

The  (K;ular  appcrarance  and  touch  of  the  skin  havin.;  been  studied 
in  so  far  as  its  surface  affords  eviden(*e  of  more  de(*ply  seated  disease 
or  functional  disturbance,  we  next  pass  to  a  study  of  its  sensibility, 
having  the  same  diagnostic  objects  in  view. 

Sensation  in  the  Skin.  Before  considering  the  various  perver- 
sions of  its  sf'use  it  is  important  to  rememb^T  that  the  sensibility  of 
the  skin  may  be  divided  into  four  parts,  namely,  its  tactile  sense,  its 
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pain  sense,  its  therraic  sense,  and  its  sense  of  pressure.  Any  one  of 
these  8ens?s  may  be  perverted  or  in  abeyance  without  the  others 
being  affected  in  a  similar  manner,  and  it  is  noteworthy  that  while 
corresponding  areas  of  the  skin  in  all  individuals  have  practically 
identical  sensibilities,  each  part  of  the  skin  has  a  sensitiveness  of 
its  own,  so  that  while  in  some  parts  the  slightest  touch  is  felt,  in 
others  severe  irritation  must  he  produced  to  cause  much  of  a  result. 
These  differences  have  been  carefully  studied  by  many  observers,  the 
most  thorough  being  Weber,  who  has  found  that  the  average  tactile 
ability  to  separate  points  brought  in  contact  with  the  skin  is  about 
as  follows  :  At  the  finger-tips  points  can  be  separated  at  from  2  to  3 
millimetres,  on  the  lips  4  to  5  millimetres,  on  the  tip  of  the  nose 
6  millimetres,  on  the  cheeks  and  backs  of  fingers  12  millimetres, 
and  on  the  forehead  22  millimetres.  The  skin  on  the  neck  separates 
points  at  34  millimetres ;  that  on  the  forearm,  on  the  lower  leg,  and 
back  of  foot  at  40  millimetres,  on  the  chest  at  45  millimetres,  on 
the  back  at  60  millimetres,  and  on  the  arm  and  thigh  at  75  milli- 
metres. If  tests  be  frequently  repeated  in  a  single  individual  the 
ability  to  separate  the  points  increases  with  training.  Care  should 
always  be  taken  that  the  pressure  on  both  points  is  equal,  applied 
simultaneously,  and  that  the  points  are  equally  sharp. 

In  testing  tactile  sensibility,  not  only  should  points  be  used  but 
also  objects.  Often  single  points  may  be  applied  without  any 
abnormal  manifestation,  and  in  some  cases  of  disease  the  skin,  which 
seems  devoid  of  sense  on  ordinary  touch,  is  found  to  be  excessively 
hypersesthetic  if  the  hand  is  drawn  lightly  over  it. 

Fio.  90. 


Carroll 's  SBSthesioineter. 


The  best  apparatus  for  testing  tactile  sensibility  is  the  aesthesio- 
meter  of  Carroll,  which  is  a  pair  of  compasses  connected  by  a  gradu- 
ated scale.    (Fig.  90.) 
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The  ability  to  distiiiguieh  pfun-giving  and  thermal  applications  is 
most  acute  in  the  normal  skin  of  tlie  hands,  in  which  tactile  sense  is 
also  most  acute.  The  methods  by  which  we  test  the  pain  sense  are 
several,  but  chiefly  by  pricking  the  skin,  more  or  less  deeply,  by  some 
ebarp-pointed  iaslrument,  such  as  a  pin,  or  by  pinching  the  int^ii- 
mcnt.  The  thennal  sense  is  also  studied  by  applying  bodies  which 
are  hot  or  cold  against  the  skin,  such  as  a  cold  knife,  a  small  piece 
of  ice,  or  a  test-tube  which  contains  very  cold  or  hot  water. 

In  all  such  tests  the  physidan  should  use  both  hands  simulta- 
neously. With  one  he  diould  apply  his  instrument  to  the  suspected 
area,  and  with  the  other  a  similar  instrument  to  a  known  to  be  healthy 
area,  in  order  that  an  actual  comparison  as  to  the  seosations  may  be 
noted  by  the  patient.  Thus  the  face  may  be  used  as  the  normal  area 
in  a  spinal  lesion,  and  the  skin  of  the  arms  as  a  control  surface  in  a 
lesion  involving  the  legs.  The  eyes  of  the  patient  should  be  bliud- 
folded,  and  if  tactile  sense  is  being  tested  the  instrument  must  be  of 
the  same  tcmp<.Tatnre  as  the  body. 

Disturbances  in  the  sensutlon  of  the  skin  may  arise  from  func- 
tional or  organic  disease,  involving  the  peripheral  nerves,  the  sensory 
tracts  in  the  spinal  coni,  similar  tracts  in  the  lower  part  of  the  brain, 
and,  finally,  the  subcortical  or  cortical  [>arts  of  the  cerebrum  itself. 


Dtagia™  of  tl>e  relalioni  of  Ihc  nerro-rociM  totha  tjrinal  cord.    A,  AnU'rtur  ruit :  B,  poslorioi 
root;  IJ,  mnlor  part .  E,  sensory  part;  F,  mlieil  nerve.    (EnlNor-R.) 

The  sensory  pathway  or  the  afferent  fibres  pass  upward,  starting 
with  the  peripheral  sense  oi^n  in  the  skin,  or  elsewhere,  and  after 
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formiDg  part  of  the  nerve-truok  and  eoteriog  the  ganglion  on  the 
posterior  root,  enter  the  spinal  cord  by  what  is  called  the  posterior 
root,  which  is  shown  in  the  figure  near  the  words  "  Lissauer's  zone." 
(See  Figs.  91  and  92.) 


the  iplnal  cord  wltb  entiaooe  of  the  MDioiy  nene-nviti. 
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The  posterior  root  euters  the  cord  i'd  three  sets  of  fibivs ;  one  of 
those,  the  one  lying  nearest  the  posterior  median  fissure,  is  com|K)sed 
of  coarse  fibres  and  is  called  the  median  bundle,  and  passes  obliquely 
into  the  lateral  part  of  the  column  of  Burdach. 

Some  of  these  fibres  also  enter  the  column  of  Goll.  As  soon  as 
they  have  entered  this  column  they  turn  at  ri^ht  angles  and  run 
upward  for  some  distance,  thereby  helping  to  form  the  column  of 
Burdach.     Some  of  them  also  run  downward  a  short  distance. 

The  second  set,  nearer  the  side  of  the  cord,  goes  directly  into  the 
gray  matter  of  the  posterior  horn  through  the  substance  of  Rolando, 
and  the  third  set,  nearest  the  side  of  the  cord,  enters  the  cord  very 
superficially,  and,  turning  at  once  at  a  right  angle,  goes  upward  to 
form  Lissauer's  zone.  The  longitudinal  course  of  these  fibres  is 
shown  in  Plate  VI.  Here  it  is  seen  that  they  pass  upward  chiefly 
in  the  column  of  Goll  (posterior  median)  to  the  medulla  oblongata. 
Before  reaching  the  medulla,  however,  the  column  of  Goll  ends  in  the 
gracilc  nucleus  and  the  column  of  Burdach  in  the  cuneate  nucleus. 

These  nuclei  which  have  received  the  fibres  of  the  two  sensory 
columns  give  origin  to  fibres  which  pass  to  the  brain.  They  sweep 
forward  to  the  front  of  the  wntral  canal  of  the  medulla  and  decus- 
sate at  a  higher  level  than  the  motor  tracts.  A  great  majority  of 
these  fibres  pass  upward  to  the  brain,  but  some  pass  forward,  and 
finally  join  the  restiform  body  on  the  posterior  aspwt  of  the  medulla. 
Those  which  pass  upwani  from  the  so-called  fillet  pass  into  the  crus 
cerebri,  in  that  part  of  it  called  the  tegmentum,  and  from  thence 
into  the  posterior  |)art  of  the  posterior  limb  of  the  internal  capsule, 
from  whence  they  spread  out  in  the  corona  radiata  to  the  occipital 
lobe  and  temporo-spheuoidal  Iol)es. 

The  duty  of  the  physician  in  all  cases  is  to  determine  first  whether 
the  disease  is  functional  or  organic,  and  then  where  the  lesion  pro- 
ducing the  symptoms  is  situated. 

The  two  chief  manifestations  of  perverted  sensibility  in  the  skin 
are  antesthesia  and  hypenethesia,  and  the  miuor  ones  are  paresthesia 
or  numbness,  tingling  and  formication,  and  analgesia,  or  the  failure 
to  feel  pain.  Whatever  the  cause  of  these  symptoms  may  be  the 
history  of  the  patient  and  his  general  symptoms  should  be  carefully 
studied  wlien  examining  these  signs,  as  frecjuently  a  diagnosis  with 
them  alone  as  guides  is  imposible. 

Anaesthesia.  Anaesthesia  of  the  skin  is  indicative  of  a  very 
large  number  of  ccmditions,  arising  anywhere  in  the  sensory  appa- 
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ratus.  Id  other  words,  aDything  which  interferes  with  the  trans- 
mission of  an  impulse  to  the  perceptive  centres  in  the  brain  may  be 
its  cause.  Of  the  functional  causes,  the  most  frequent  is  hysteria, 
and  the  presence  of  anaesthesia  in  a  female  should  always  arouse  a 
suspicion  of  its  being  due  to  this  cause.  Rarely  it  is  seen  in  hysteri- 
cal males.  The  organic  causes  of  anaesthesia  of  the  skin  are  cerebral 
hemorrhage,  cerebral  tumor,  hemorrhage  of  the  pons  or  tumor  of  the 
pons,  hemorrhage  of  the  cord,  tumor  of  the  cord,  myelitis  (trans- 
verse), locomotor  ataxia,  cerebro-spinal  meningitis,  spinal  meningitis, 
compressiou  of  the  cord  by  vertebral  caries,  by  fractures,  by  dis- 
locations, and  hemorrhage  into  its  membranes.  Additional  causes 
are  pressure  on  the  posterior  nerve-roots,  by  reason  of  caries  and 
growths,  inflammation  of  the  nerves  (neuritis),  injuries  to  the  nerves 
by  blows,  pressure,  or  cutting,  and,  finally,  by  paralysis  of  the  nerve- 
endings  by  cold  or  the  action  of  drugs. 

Antesthesia,  because  of  its  area  of  distribution,  may  be  divided 
into  hemiansesthesia,  crossed  anaesthesia,  bilateral  anaesthesia,  irregu- 
lar but  complete  anaesthesia,  and  partial  anaesthesia. 

Hemian.estjiksia  occurs  most  frequently  as  a  result  of  hysteria, 
next  most  commonly  from  lesion  of  the  posterior  part  of  the  internal 
capsule,  and  more  rarely  from  spinal  injuries  or  growths  in  the  cord 
of  a  unilateral  character. 

The  horn  {anaesthesia  of  hysteria  involves,  as  its  name  implies,  one 

side  of  the  body,  and  is  usually  universal  on  that  side,  except  that 

here  and  there  there  may  be  patches  of  hyperaesthesia  or  tenderness, 

dotted  like  oases  in   the  midst  of  the  absence  of  sensation.     This 

anaesthesia  is  often  unaccompanied  by  motor  paralysis,  and  its  area 

is  separated  from   the  opposite  side  of  the  body  by  a  sharp  line  of 

demarcation,  which  runs  along  the  middle  of  the  trunk  and  face. 

The  presence  of  such  a  well-defined  line  of  separation  in  a  young 

woman    is  of   great   significance  of    hysteria.      The   anaesthesia   is 

genemlly  absolute,  and  severe  injury  may  be  done  to  the  skin  in 

some  cases  without  the  {)atient  feeling  it ;  but,  notwithstanding  its 

intensity,  it  is  a  noteworthy  fact  that  the  anaesthesia  may  transfer 

itself  to  the  o[)posite  side  of  the  body  with  great  suddenness,  and 

equally  suddenly  return  to  its  early  site.     In  a  great  majority  of 

cases,  for  some  unexplained  reason,  the  left  side  is  the  one  affected 

by  anaesthesia,  and  hyperaesthesia  of  the  opposite  side  increases  the 

contrast  which  exists  l)etween  it  and  that  in  which  sensation  is  lost. 

(See  Hypenesthesia.)     In  some  cases  of  hysterical  hemianaesthesia 

15 
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the  paralysis  of  seusation  iavolves  the  nerves  of  special  sense,  and 
loss  of  smell,  taste,  hearing,  and  impairment  of  sight  may  ensae  on 
the  same  side.  The  peculiarity  of  the  visual  changes  are  so  char- 
acteristic that  they  practically  decide  the  character  of  the  case  when 
they  are  discovered  in  any  instance  of  doubtful  diagnosis,  and  consist 
in  a  loss  of  the  color- vision  (first,  violet  is  lost,  then  blue,  and  then  red) 
and  a  great  limitation  of  the  visual  field,  whereas  in  the  hemianses- 
thesia  due  to  an  organic  lesion  in  the  internal  capsule,  so  situated 
as  to  involve  the  nerve-fibres  connected  with  vision,  there  is  hemiopia. 
Hemiano[)sia,  due  to  hysteria,  is  so  rare  as  to  be  denied  by  most 
authorities,  but  Lloyd  and  de  Schweinitz  have  seen  a  case.  Gren- 
erally  the  loss  of  vision  ou  the  anaesthetic  side  is  a  total  one  for 
both  sides  of  the  eye  in  hysterical  blindness.  (See  chapter  on  Eye.) 
Nearly  always  in  hysterical  hcmiansesthesia  a  s[)ot  can  be  found 
over  the  shoulder  which  is  not  anaesthetic.  The  age  of  the  patient, 
her  sex,  the  general  expression  of  the  face,  and  the  history  of  her 
illness,  associated,  as  is  frequently  the  case,  with  some,  or  all,  of  the 
hysterical  symptoms  detailed  further  on  iu  this  chapter,  will  generally 
decide  the  diagnosis  in  favor  of  hysteria. 

A  form  of  hysterical  hemiansesthesia  very  apt  to  lead  to  an  error 
in  diagnosis  is  that  seen  in  persons  who  have  suffered  from  infantile 
cerebral  paralysis  with  the  resulting  deformity  (a  disease  not  char- 
acterized with  sensory  disturbances),  but  who  have  in  later  life  super- 
imposed upon  the  old  picture  of  disease  that  of  hysteria  with  this 
sensory  manifestation. 

Anaesthesia,  irregular  in  its  distribution,  or  ai)solute  hemianesthesia, 
may  occur  in  the  course  of  chorea.  The  presence  of  chorea  in  its 
motor  manifestations  clears  up  the  diagnosis  as  to  the  cause  of  the 
loss  of  sensation. 

Hemian.Tsthesia  when  not  hysterical  is  nearlv  always  due  to  an 
organic  lesion  in  the  posterior  part  of  the  hinder  limb  of  the  internal 
capsule  on  the  opposite  side  of  the  brain  from  the  autesthesia,  and 
the  additional  symptoms  which  sometimes  accompany  it  depend  for 
their  existence  upon  whether ^he  lesion  is  large  enout^h  to  involve, 
not  only  the  fibres  from  the  cutaneous  areas,  but  als:)  those  of  special 
sense,  such  as  sight,  hearing,  or  taste.  Nearly  always  the  area 
destroye<l  is  sufficiently  large  to  result  not  only  in  hemianjcsthesia, 
but  also  loss  of  m(»tion  on  the  same  side.  The  loss  of  sensation  in 
such  a  ease  is  nirely  as  complete  as  in  hysteria,  and  the  sole  of  the 
foot  and  palm  of  the  hand  are  often  not  afPeoted.     In  rare  instiinces. 
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however,  the  heraianaesthesia  of  capsular  disease  may  be  absohite 
and  universal,  or,  more  rarely  still,  occur  in  patches,  thereby  closely 
resembling  the  anaesthetic  patches  seen  in  hysteria. 

Heraiansesthesia  may  also  be  produced  by  a  large  lesion  of  the 
cortex  in  the  occipital,  temporal,  and  parietal  lobes,  in  which  case  it 
will  involve  the  side  of  the  head  as  well  as  the  trunk,  and  will  be 
associated  with  such  definite  evidences  of  apoplexy  or  injury  that 
the  diagnosis  will  be  readily  made.  If  it  is  widespread,  all  the 
special  senses  will  be  involved. 

Sensory  disturbances  of  the  skin  are  more  frequent  in  softening 
of  the  brain  than  in  hemorrhage  into  the  brain,  and  most  commonly 
are  associated  with  subcortical,  rather  than  cortical  lesions. 

In  this  connection  it  should  be  remembered  that  the  irregularity 
of  distribution  of  the  lesions  in  disseminated  sclerosis  may  cause  a 
hemianiesthesia,  partial  or  complete. 

Anaesthesia  resulting  from  tumor  of  the  brain  occurs  in  about  20 
per  cent,  of  the  cases  of  brain-tumor,  and  may  be  unilateral  and 
confined  to  the  paralyzed  side,  or  appear  as  an  isolated  symptom 
without  motor  paralysis.  When  of  the  latter  form  it  is  often  asso- 
ciated with  lesions  in  the  neighborhood  of  the  fissure  of  Rolando^ 
and  in  tumors  involving  the  posterior  parietal  region  and  the  pos- 
terior part  of  the  internal  capsule. 

Autopsies  and  experiments  show  that  hemiansesthesia  may  arise 
from  a  lesion  in  the  optic  thalamus,  but  such  an  occurrence  is  very 
rare. 

A  very  important  and  essential  factor  in  making  the  diagnosis 
that  the  anaesthesia  is  cerebral  in  origin  is  the  history  of  the  begin- 
ning of  the  attack,  which  has  been  sudden  if  due  to  hemorrhage, 
embolus,  or  thrombus  (see  Hemiplegia),  and  characteristic  of  the  con- 
dition wliich  we  call  apoplexy. 

Unilateral  anaesthesia  associated  with  motor  paralysis,  both  being 
somewhat  irregular  in  their  distribution,  may  be  due  to  a  lesion, 
such  as  a  tumor  in  the  pons  or  medulla  oblongata,  but  death  so  com- 
monly ensues  soon  after  the  apo[)lexy  that  the  symptom  is  often 
overlooked  or  cannot  be  developed.  Further,  the  discovery  of  such 
anaesthesia  does  not  positively  localize  the  lesion  in  the  pons,  for  we 
do  not  know  much  about  the  course  of  the  sensory  fibres  in  this 
part.  If,  however,  the  area  supplied  by  the  trifacial  nerve,  namely, 
the  face,  is  anaesthetic,  and  these  symptoms  are  associated  with 
it,  then  it  is  fair  to  assume  that  the  trouble  lies  in  the  pons  and 
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has  involved  the  nucleus  of   the  fifth  nerve.     (See  Anaesthesia  of 
Face.) 

Anaesthesia  of  irr^ular  distribution  or  confined  to  one  limb  may 
result  from  cerebral  or  spinal  lesions,  or  he  due  to  a  neuritis,  of 
which  form  we  shall  speak  further  on.  If  it  is  a  monoanaesthesia 
from  cerebral  disease,  which  is  very  rare,  the  anaesthesia  is  most 
iparked  at  the  distal  part,  and  gradually  fades  off  as  the  trunk  is 
approached.  It  is  evenly  distributed,  so  far  as  circumference  is 
concerned,  and  has  no  sharp  line  of  demarcation. 

When  such  an  anaesthesia  is  due  to  spinal  disease  the  cause  may 
be  tumor  of  the  spinal  cord,  the  symptoms  depending  in  their  char- 
acter on  the  area  involved;  but  in  any  event  the  upper  border  of  the 
area  involved  is  sharply  outlined  and  a  constriction-band  sensation 
is  often  present. 

The  irregular  form,  due  to  hysteria,  has  the  same  general  pecu- 
liarities of  migration  as  are  seen  in  hcmianaesthesia  from  this  cause, 
and  in  its  symmetrical  form  it  closely  resembles  the  anaesthesia  due 
to  multiple  neuritis.  Thus,  in  the  hand  the  area  of  anaesthesia  may 
be  that  covered  by  a  gauntlet  glove,  in  the  fi)ot  that  covered  by  a 
sock,  the  line  of  normal  sensation  being  present  just  above  the  place 
to  which  these  protections  usually  extend. 

Crossed  Anvi:sthesia.  When  sensory  paralysis  of  one  side,  asso- 
ciated with  })artial  paralysis  of  motion  or  paresis  on  the  same  side, 
comes  on,  and  with  it  there  is  hyi)er8emia  of  the  skin  on  that  side  from 
vasomotor  paralysis,  there  is  a  strong  probability  that  there  is  a  lesion 
in  the  cerebral  peduncle  of  the  opposite  side.  If  there  is  at  the  same 
time  paralysis  of  the  muscles  supplied  by  the  oculomotor  nerve  on 
the  opposite  side  from  the  anajsthesia — that  is,  on  the  same  side  as  the 
lesion,  this  diagnosis  is  still  further  confirmed ;  and  if  the  tongue 
and  half  of  the  face  of  the  paralyzetl  side  of  the  body  are  paralyzed, 
still  further  confirmatory  evidence  of  a  peduncular  lesion  is  obtained. 
Thus  tlierc  might  l)e  hcmianaesthesia  and  paralysis  of  the  right  side 
of  the  body,  including  the  face  and  right  half  of  tongue,  and  ptosis, 
from  oculomotor  palsy,  on  the  left  side  of  the  face.  The  }mralysis 
of  the  body,  face,  and  tongue  would  be  on  tlie  side  opposite  to  the 
lesion,  but  the  oculomotor  paralysis  would  be  on  the  same  side  as 
the  lesion. 

Crossed  anaesthesia  of  the  limbs  and  face — that  is,  anaesthesia  of 
one  side  of  the  body  with  anaesthesia  of  the  opposite  side  of  tlie  face 
—can  only  occur  in  lesions  involving  the  upper  part  of  the  pons  in 
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such  a  way  that  the  fibres  of  the  trifacial  arc  diseasetl  on  one  side, 
and  the  path  for  sensory  impulses  of  the  other  side  of  the  body  is 
also  destroyed.     (See  chapter  on  Face,  Head,  and  Hemiplegia.) 

An  important  point  to  be  noted  in  the  diagnosis  of  cerebral  anses- 
thesia  is  the  fact  that  the  reflexes  are  preserved,  though  the  patient 
may  not  feel  the  touch  or  painful  impression ;  that  is  to  say,  irrita- 
tion of  the  skin  causes  movement  in  the  arm  or  leg,  not  by  any 
iutention  of  the  patient,  but  owing  to  the  fact  that  the  sensory  cen- 
tres in  the  cord  receiving  an  impulse  cause  the  corresponding  motor 
centres  to  send  out  impulses  which  contract  the  muscles. 

Partial  hemiansesthesia,  with  partial  hemiplegia  on  the  opposite 
side  in  crossed  paralysis,  may  occur  from  lesions  on  one  side  of  the 
spinal  cord,  and,  if  high  up,  involve  a  large  part  of  the  trunk  and 
lower  limbs.  (See  chapter  on  Feet  and  Legs,  part  on  Myelitis.) 
These  cases  have  been  explained  by  a  theory  of  Brown-Sequard, 
which  has  recently  been  doubted  owing  to  the  studies  of  Mott 
and  others.  Thus,  until  recently,  it  has  been  considered  as  proved 
that  sensory  impulses  entering  the  cord  crossed  to  the  opposite 
side  almost  at  once,  at  least  in  greater  part,  passing  to  the  lateral 
columns  in  front  of  the  pyramidal  tract,  and  that  a  very  small  num- 
ber entered  the  posterior  columns,  while  a  few  ascended  in  the  gray 
matter.  The  recent  studies  of  Mott,  in  confirmation  and  criticism  of 
still  other  investigators,  seem  to  prove  that  the  reverse  is  the  case  and 
that  the  greater  part  of  the  sensory  impulses  do  not  cross  the  cord, 
only  a  few  fibres  passing  to  the  opposite  side  on  entrance.  He  be- 
lieves that  the  main  pathway  for  heat  and  cold  sensations  is  in  the 
gray  matter,  while  the  tactile  pathways  are  in  the  posterior  columns, 
although  it  is  possible  that  some  few  isolated  fibres  may  exist  in  the 
lateral  columns  and  that  these  cross  in  the  cord  about  the  level  of 
entrance. 

Bilateral  Anm^stuesia,  Anaesthesia  of  hysterical  origin  in- 
volving both  legs,  and  sometimes  the  lower  part  of  the  trunk  on  both 
sides,  may  occur,  and,  aside  from  the  typical  signs  of  hysteria  in  general 
w^hioh  distinguish  it,  may  be  discovered  by  the  fact  that  in  hysteria 
the  failure  of  sensation  does  not  involve  the  skin  of  the  genitals,  as  it 
does  in  organic  lesions  producing  somewhat  similar  symptoms.  In 
addition  it  will  be  found  that  in  hysteria  a  V-shaped  piece  of  skin 
over  the  sacrum  is  not  aniesthetic.  Anaesthesia  of  this  variety,  corre- 
sponding in  the  sensory  organs  to  what  we  call  paraplegia  in  the 
motor  apparatus,  is  practically  never  produced  by  a  cerebral  lesion, 
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and,  if  not  hysterical  in  cause,  must  be  spinal ;  but  it  is  much  more 
rare  than  is  motor  paralysis  in  these  {mrts  from  lesions  in  the  spine. 
When  it  does  ensue  from  spinal  causes  motor  paralysis  will  in  the 
great  majority  of  cases  be  found  associated  with  it  at  least  to  some 
extent.  To  express  it  concisely,  the  characteristic  of  a  typical  spinal 
anaesthesia  is  that  it  is  bilateral  and  usually  involves  both  sides  qaite 
symmetrically ;  that  motor  paralysis  is  generally  associated  with  it ; 
that  the  reflexes  are  greatly  perverted  ;  and  that  trophic  changes  may 
be  present  as  a  result  of  an  involvement  of  the  trophic  cells  in  the 
anterior  cornua  coincidently  with  the  disease  of  the  sensory  parts  of 
the  cord. 

The  diseased  conditions  of  the  cord  which  result  in  symmetrical 
anaesthesia  of  the  skin  of  the  l^s  and  trunk  are,  first  and  most 
prominent,  locomotor  ataxia  ;  second,  myelitis  ;  and,  finally,  hemor- 
rhages, tumor  of  the  cord  or  its  membranes,  meningitis,  or  injuries 
which  cause  pressure  on  the  sensory  tracts  by  producing  fracture 
of  the  vertebrae  or  dislocation.  Very  rarely,  however,  a  lesion  of 
the  pons  may  so  result. 

Anaesthesia  of  the  lower  portions  of  the  body  and  legs  occurs 
in  the  later  stages  of  locomotor  ataxia,  and  is  usually  preceded 
by  forms  of  parsesthesia.  (See  Paraesthesia.)  The  anaesthetic  areas 
are  most  niarked  in  the  soles  of  the  feet  and  about  the  malleoli, 
according  to  Belmont.  In  other  words,  blunting  of  sensibility  is 
seen  in  nearly  all  cases  of  tabes  dorsalis  late  in  the  disease.  In 
some  cases  the  sense  of  touch  is  preservcil  and  the  sense  of  pain 
lost  (analgesia),  while  in  others  the  opposite  condition  is  present. 
Again,  we  find  loss  of  tactile  sense  and  of  pain-sense  without  loss  of 
heat  and  cold  sense  and  vice  ver&a,  A  very  characteristic  sensory 
symptom  of  talx?s  is  the  delay  in  the  recognition  of  an  irritation  of 
the  sensory  nerves,  so  that  if  the  patient  l>e  blindfolded  and  then 
pricked  with  a  pin  he  will  not  make  an  exclamation  or  dniw  his 
foot  away  for  several  seconds.  In  other  instances  the  patient  com- 
plains of  repeateil  pricks  when  only  one  has  been  given,  or,  when 
asked  the  numl)er  of  points  pricking  him,  stiites  that  there  are  four 
or  five  instead  of  the  one  rrally  present.  If,  in  addition  to  these 
sensory  disturbances,  we  rind  Romberg's  symptom  (see  Legs),  Argyll- 
Robertson  pupils  (see  Eye),  and  loss  of  patellar  reflex  (see  Reflexes), 
and  a  number  of  the  other  diagnostic  peculiarities  of  tabes,  the  deci- 
sion as  to  the  cause  of  the  anaesthesia  is  easily  made. 

Slight  aniesthesia,  retardation  of  the  transmission  of  sensory  iiu- 
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pulses  from  the  skin,  and  perversions  of  temperature-sense  may  be 
rarely  developed  late  in  the  course  of  Friedreich's  ataxia. 

Bilateral  anaesthesia  of  the  character  just  discussed,  as  caused  by 
locomotor  ataxia,  may  also  occur  as  a  result  of  acute  or  chronic 
myelitis.  The  first  change  under  these  circumstances  is  a  mere 
obtunding  of  sensitiveness,  which  gradually  deepens  till  loss  of 
pain-sense,  ])rcssure-sense,  and,  lastly,  complete  anaesthesia  is  de- 
veloped. The  development  of  these  symptoms  indicates  involve- 
ment of  the  posterior. columns.  Loss  of  reflex  activity  in  the  legs 
is  developed  in  direct  proportion  to  the  destruction  of  the  motor  and 
sensory  nerve-tracts  in  the  cord.  The  predominance  of  motor 
paralysis,  the  fact  that  the  lower  limbs  are  both  involve<l,  and  the 
absence  of  the  characteristic  symptoms  of  locomotor  ataxia  all  tend 
to  make  the  diagnosis  certain,  while  the  absence  of  the  pains  of  tabes 
and  the  other  si<»:ns  of  that  disease  still  further  exclude  its  presence 
from  the  case.  Further  thau  this,  the  myelitis  creeps  up  the  cord, 
involving  new  areas,  and  new  parts  of  the  skin  become  ansesthetic. 
An  important  point,  too,  in  regard  to  the  anaesthesia  of  acute 
myelitis  is  this,  namely,  that  while  in  the  upper  extremities  the  loss 
of  sensation  and  motion  is  associated,  so  that  both  functions  are  lost 
in  the  same  area,  in  the  lower  extremities  these  two  functions  are 
not  lost  in  the  same  areas.  Thus  myelitis  of  the  lumbar  enlarge- 
ment in  its  lower  part  is  accompanied  by  anaesthesia  of  the  gluteal 
area  and  motor  paralysis  of  the  anal  muscles ;  and,  again,  anaesthesia 
of  the  gluteal  region,  the  back  of  the  thigh,  and  the  back  of  the  calf 
is  associated  with  loss  of  power  in  the  muscles  that  move  the  foot, 
while  in  lesions  of  the  upper  part  of  the  lumbar  segment  the  anaes- 
thesia involves  the  thigh,  the  inner  side  of  the  1^  and  the  foot,  in 
aasociation  with  paralysis  in  the  quadriceps  extensor  and  deeper 
muscles  of  the  thigh.  (See  chapter  on  Feet  and  Legs,  part  on  Mye- 
litis.) 

The  development  of  sudden  bilateral  anaesthesia,  which  is  accom- 
panied by  severe  pains  of  a  tearing  or  burning  character,  creeping 
rapidly  up  the  body,  is  indicative  of  acute  hemorrhage  into  the  spinal 
membranes,  or  it  may  be  due  to  that  very  rare  lesion,  hemorrhage 
into  the  cord.  In  either  case  motor  paralysis  is  present.  Anaes- 
thesia, or  the  milder  perversions  of  normal  sensibility  of  the  skin, 
may  Ije  present  in  cases  of  compression  of  the  cord  by  caries,  and 
by  curvature,  tumors,  or  aneurisms  producing  erosion.  Sometimes, 
while  tactile  anaesthesia  is  complete  in  these  cases,  severe  pain  is  con- 
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stantly  suffered  (anieetbesia  doloroaa)^  aod  this  is  ofieo  tlie  case, 
aa»rding  to  Wood,  in  cancer  of  the  spioe. 

Partial  aniestbesia  of  the  skia  of  the  trunk  and  arms  of  a  bilateral 
character,  asaociatcd  with  progresaive  muscular  atrophy,  eoolioais, 
and  trophic  lesions  in  the  skin,  points  strongly  to  syriagomyelia. 
The  toss  of  pain  and  tetnpemture-sease  is  usually  the  first  symptom. 
The  areas  of  ansesthesia  are  best  shown  in  Fig.  93. 


Having  considered  the  gcnGrul  spiual  causes  of  anieslbosia  of  the 
skin,  it  yet  romiiins  to  dctcrmiDe  what  part  of  tlie  conl  is  involved 
by  the  patholojiiciil  process ;  and  this  is  fortunately  possible,  chiefly 
througli  tlic  very  ai-curatt!  and  uoteworthy  studit-s  of  SI.  Allen  Starr, 
Thorburn,  and  Head,  not  to  mention  collateral  ones  of  great  value 
by  Horiley  and  many  others;  but  the  field  is  only  partly  covered, 
and  simie  of  our  uncertainties  depend  uwiii  lack  of  knowledge  as  to 
the  course  of  the  sensory  fibres  in  the  cord. 

Rouifhly,  we  may  state  that  disease  of  the  <-ervi«il  eonl  generally 
prmhices  disturbances  of  sensation  in  the  arms,  hands,  and  fingers  ; 
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disease  of  the  dorsal  cord,  disturbaiMira  in  the  aensation  of  the  back 
and  trunk,  which  may  radiate  into  the  thighs;  and  disease  of  the 
luinbar  conl  gives  rise  to  these  symptoms  in  legs  and  feet. 


Agaiu,  it  is  to  be  remembered  that,  as  a  rule,  in  a  transverse  lesion 
of  the  upiual  curd  the  aniestheaia  begins  at  a  level  which  is  three  tir 
four  inches  below  the  lesion  in  the  cord  (Horsley  and  Gowera) ;  this 
being  due,  as  proved  by  Sherrington,  to  the  fact  that  each  area  of 
skin  is  supplied  by  three  nerve-roots  whose  peripheral  filaments 
overlap  one  another. 

For  the  ready  study  of  the  subi*>ct  the  cord  has  been  separated 
into  segments  corresponding  with  the  vertebrse  covering  it. 

The  areas  of  aniesthcsia  pniduced  by  spinal  injury  or  disease 
are  best  de6cril)ed  in  Starr's  well-known  article  and  diagrams,  front 
which  we  quoie.  In  this  connection  the  reader  should  refer  to  the 
table  on  pages  97  and  98,  showing  the  localization  of  the  functions  of 
the  B^nients  of  the  spinal  cord.     (See  chapter  on  Legs  and  Feet.) 

The  aniesthetic  areas  included  in  zones  I.  and  II.  in  Fig.  95  are 
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due  to  a  lesion  involving  the  conus  medullaria  and  the  fourth  and  fifth 
sacral  segments  of  the  cord.  These  zones  iacl'Udc  the  perineum,  the 
posterior  part  of  the  scrotum  in  males,  the  vagina  in  females,  and  the 
mucous  membrane  of  the  rectam.  Aniesthesla  in  zone  III.  is  dae  to 
lesion  of  the  third,  fourth,  and  fifth  sacral  segments,  and  includes  a 
Isi^  part  of  the  buttock  and  the  upper  part  of  the  thig)i,  posteriorly, 
in  a  triangular  space.  Zone  IV.  is  practically  an  enlargement  of 
zone  III.  in  every  direction,  particularly  toward  the  popliteal  spacies, 
and  is  probably  due  to  a  lesion  iu  the  first  and   second  sacral   s^ 
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ments;  but  this  needs  coufirmation,  as  Starr  iwints  out,  by  autopsy. 
Zone  V.  includes  all  the  first  four  zones  juat  iiamc<l,  and  extends 
down  through  the  |>opli teal  sjiace  in  a  band-like  !<lm)>€;  after  it  [>asses 
this  space  it  descends  the  outer  side  of  the  leg  ami  foot,  sometimes 
ending  at  the  ankle,  sometimes  at  the  sole  or  the  three  outer  toes  and 
half  the  next  toe.  Such  an  area  imllcates  a  lesion  involving  all  the 
segments  of  the  sacral  cord,  and  extending  into  the  lumbar  cor<l  to 
the  fifth  lumbar  segment.     Zone  VI.  is  caused  by  a  lesion  extending 
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to  the  third  lumbar  segment^  and  when  it  is  prcseut  the  auiesthesia 
covers  the  back  of  the  thighs  and  1^  and  also  the  front  of  the 
thighs,  except  in  an  area  which  extends  from  above  downward  along 
the  shin,  sometimes  to  the  foot,  as  in  Fig.  95.  If  the  foot  is  in- 
volved, the  lesion  in  the  lumbar  cord  is  probably  above  the  third 
lumbar  segment.  Zone  VII.,  which  is  larger  than  all,  follows  a  lesion 
in  of  the  four  lumbar  segments — that  is,  all  but  the  first.  The  line  of 
anaesthesia,  Starr  tells  us,  is  lower  in  front  than  behind.  When 
the  abdominal  wall  is  involved  in  the  anaesthesia  the  first  lumbar 
segment  is  probably  diseased. 

The  ascent  of  ansesthesia  from  the  abdomen  up  corresponds  very 
closely  to  the  levels  in  the  cord  if  we  allow  for  the  space  already 
mentioned,  of  two  to  three  inches  for  the  interlacing  anastomosis  of 
the  nerve-fibres  of  the  posterior  roots. 

They  are  about  as  follows,  according  to  Thorburn  :  When  the 
anaesthesia  is  as  high  as  the  anterior  inferior  spine  of  the  ilium, 
the  lesion  is  at  the  twelfth  dorsal  vertebra  ;  if  at  the  umbilicus,  at  the 
eleventh  and  twelfth  dorsal  vertebra  ;  if  up  to  the  lowest  floating 
rib,  the  whole  eleventh  dorsiil  vertebra ;  if  to  one  to  four  inches 
above  the  umbilicus,  the  ninth  and  tenth  dorsal,  and  perhaps  part 
of  the  eighth  dorsal  vertebra ;  if  as  high  as  the  nipples,  the  fourth 
dorsal  vertebra  ;  and  if  to  the  third  rib,  the  lesion  is  as  high  as  the 
second  dorsal  verterba. 

Starr  has  also  given  us  in  another  paper  than  that  already  quoted 
equally  good  ideas  of  the  areas  of  anflesthesia  occurring  above  those 
just  described.  (Fig.  96.)  When  the  anaesthesia  extends  to  the  arms 
and  is  found  upon  the  inner  side  of  the  arm  and  the  forearm,  reach- 
ing to  the  wrist,  but  not  to  the  hand,  and  also  involves  a  small  zone 
on  the  extensor  and  flexor  surface  of  the  arm  and  forearm,  the  second 
dorsal  region  is  the  site  of  the  lesion.  If  the  anaesthetic  area  includes 
the  ulnar  side  of  the  hand,  the  palmar  and  dorsal  surfaces  of  the 
same,  and  the  little  ring-finger,  and  extends  in  a  narrow  strip  up  to 
the  axilla  on  both  the  anterior  and  posterior  surfaces  of  the  arm  and 
forearm,  the  lesion  is  probably  at  the  level  of  the  eighth  cervical 
vertebra.  When  the  zone  involved  extends  to  the  middle  of  the 
central  finger  on  the  palmar  and  dorsal  aspect,  and  runs  up  the  cen- 
tre of  the  forearm  and  arm,  the  seventh  cervical  area  is  diseased. 
Again,  when  the  remaining  skin  of  the  hand  up  to  the  wrist  and  a 
narrow  strip  of  skin  up  the  forearm  and  arm  on  both  surfaces  to  the 
axilla  is  aifected,  the  lesion  is  at  the  sixth  cervical  vertebra,  while 
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ansesthosia  of  the  forearm  and  arm  on  the  outer  surface  as  high  as 
the  deltoid  insertion  indicates  that  the  fifth  cervical  vertebral  area 
is  in  trouble.  Lesions  higher  than  this  usually  produce  death  before 
it  is  possible  to  test  sensibility. 


Fig.  96. 


VI         VI 
VII  VII 

Areas  of  anfesttieoia  fh>m  lesioiiR  and  yarioiLs  levels  of  the  spinal  cord  fh>m  the 
.xecond  dorsal  to  the  flAh  cervical.    (After  Stahk.) 

In  order  that  the  reader  may  gain  a  still  better  idea  of  the  prob- 
able, or  rather  approximate,  area  of  distril)ution  of  the  spinal  nerves, 
the  three  charts  of  Thorburn,  Starr,  and  Head  are  here  reproduced, 
as  prepared  in  colors,  with  significant  lettering  by  Thorburn,  for  the 
International  Medical  Annual  for  1896.     (Plates  VI.,  VII.,  and 

VIII.) 

Anaesthesia  of  the  skin  in  any  part  of  the  body  may  not  only 
be  due  to  cerebral  or  spinal  lesions,  but  also  to  neuritis  or  inflam- 
mation of  a  nerve-trunk,  or  to  some  injury  which  prevents  its 
functional  activity  by  pressure,  bruising,  or  cuttino;.  As  a  rule, 
loss  of  sensation  from  neuritis  occurs  late  in  the  disease,  hyper- 
ajsthesia  or  pancsthesias  l)eing  the  earlier  manifestations ;  but  in 
some  cases  these  are  absent  and  aniesthesia  begins  at  (mce.     The 
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characteristic  of  such  an  ansestbesia  is  that  it  is  confined  to  the  area 
supplied  by  the  affected  nerve,  although  the  presence  of  a  multiple 
neuritis  may  produce  such  a  universal  anaesthesia  by  involving  all 
the  nerves  that  this  sign  is  masked.  Wliile  a  mono-ansesthesia  might 
be  due  to  other  causes,  it  is  in  the  great  majority  of  cases  due  to  neu- 
ritis. The  signs  of  an  anaesthesia  due  to  neuritis  are  loss  of  motion 
and  sensation,  tenderness  on  pressure  over  the  nerve-trunks  supply- 
ing the  affected  area,  trophic  changes  in  the  tissues  of  the  part,  with 
the  development  of  reactions  of  degeneration  and  pain  in  the  involved 
nerves  or  parts  supplied  by  them.  Somewhat  similar  symptoms 
occur  in  anterior  poliomyelitis,  but  pain  is  not  commonly  present  in 
this  disease,  and  there  is  no  aniesthesia,  cither  in  children  or  adults. 
{See  chapters  on  Hand  and  Arm,  Feet  and  Legs.) 

Toxic  peripheral  neuritis  producing  ansesthesia  may  arise  from 
poisoning  by  arsenic,  lead,  alcohol,  and  mercury,  from  infectious 
diseases,  and  from  septic  states  of  the  body. 

That  due  to  the  mineral  poisons  has  in  each  case  certain  differen- 
tial points  of  importance.  The  aua^sthesia  of  arsenical  poisoning  is 
more  marked  than  in  lead- poisoning,  in  which  condition  it  is  often 
almost  absent,  and  the  lower  extremities  are  very  apt  to  be  involved, 
whereas  in  lead-poisoning,  as  is  well-known,  the  nerves  of  the  arm 
are  peculiarly  susceptible.  (See  Arm  and  Hand.)  Arsenical  neu- 
ritis may  also  produce  pigmentation  of  the  skin.  In  alcoholic  neuritis 
the  temperature  of  the  antesthetic  areas  is  often  subnormal  and  there 
are  nearly  always  mental  disturbances  represented  by  delusions.  In 
mercurial  poisoning,  shaking  like  paralysis  agitans  may  be  present. 
An  analysis  of  the  motor  symptoms  in  all  these  cases  is  important, 
And  the  discovery  of  any  one  of  these  poisons  in  the  urine,  with  the 
history  of  the  patient,  generally  makes  the  diagnosis  possible. 

Diphtheritic  neuritis  is  quite  common,  and  in  50  per  cent,  of  the 
cases  in  which  it  occurs  sensibility  is  lost  or  disturbed  in  the  areas 
supplied  by  the  involved  nerves. 

Great  care  is  needed  in  all  cases  of  neuritis,  lest  the  mistake  be 
made  of  diagnosing  the  condition  as  one  of  locomotor  ataxia,  when 
in  reality  it  is  pseudo-tabes. 

It  has  already  been  stated  that  in  neuritis  the  area  of  anaesthesia 
is  that  supplied  by  the  affected  nerve.  For  this  reason  we  can 
determine  what  nerve-trunk  is  affected  by  studying  the  area  of  an- 
iesthesia,  always  remembering,  however,  that  the  sensory  fibres  of 
the  nerves,  particularly  in  the  hands  and  feet,  anastomose  so  freely 
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with  those  of  adjacent  nerves  tlist  the  area  of  the  anteBthesia  c 
not  be  exactly  that  supplied  by  the  nerve  involved ;  or,  in  < 


Showing  areas  of  temory  kw  In  injutie* 


words,  the  presence  of  loss  of  power  in  a  region  supplied  in  heftiti 
by  a  nerve  whidi  has  been  divided  it<  constant,  bnt  very  often  s 


tion  is  uot  disturbed,  even  though  the  divided  nerve  be  the  sensory 
as  well  as  the  motor  supply  to  the  part. 

It  is  well  to  remember  also  that  sensory  disturhaDoes  of  the  skin 
followiag  injuries  of  uerves  are  often  not  nearly  so  great  as  the 
motor  disturbance,  even  where  there  is  no  sensory  trausmiasion  by 
anastomosis,  and  where  they  are  present  they  usually  disappear, 
more  rapidly  than  the  motor  loss,  as  recovery  takes  plaee. 


CuUDwiu  Derve  or  ibe  trunk,  and  appateiliemltr-  (FoWLtH.)  Bo.  SupimOl&Tlcnlar  nerve. 
iiD.  Second  doisH],  F».  roetcrlor  bniDcties  of  ibe  apliial  nerrei.  li.  Lateral  branches  of  the 
Inlercoatsl  nerves,  ai.  Anterior  bnnchea  of  tbe  Interooital  nerrea.  c  Circimiflex  nerre.  ih. 
ImercoeliLl  hiinieml,  w.  Nerre  of  Wrlnberg.  I'cB.  Internal  cuMneous  brancb  at  mnicuJo- 
iplral  nerve,  kl'r.  External  cutBDeoui  branch  of  mmcalo-eplTal  nerve.  ICB.  Internal  cuta- 
e.    B.  Radial  nerve,    u.  Ulnar  nerre.   H.  Median 


The  following  facts  are,  therefore,  of  diagnostic  interest.  If  the 
antestlic'sia  is  foiiud  to  be  due  to  a  neuritis  and  lo  involve  the 
palmar  surface  of  the  thumb,  fore,  and  middle  finger,  the  median 
nerve  is  proliably  the  one  at  fault  (Figs.  97  and  98),  and  the  area 
may  even  include  in  rare  iu^itances  the  back  of  these  fingers  at  their 
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bases  aod  the  half  of  the  third  finger  nearest  the  thumb.  When 
there  is  disturbance  of  sensation  in  the  ulnar  side  of  the  ring-fioger 
and  in  the  skin  of  the  little  finger  there  ma;  be  ulnar  neuritiB 
(Figs.  99  and  100).  (See  also  chapter  on  Hand.)  The  nerve-supply 
of  the  skin  of  the  entire  upper  extremity  is  well  seen  in  Fig.  101. 
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ib&r  plexus,    lu.  I[Io-brpoguMa 

CTenilo-cninl.    ic.  ExWrnat  cu- 

a.   Internal  upbenoni.    rr. 


CnWueoiw  nervts  of  the  lower  axiremlty,  IFowlkb.) 
nerve,  ii.  IlloinguiiiBl.  IIL.  Second  lumbar  oerre. 
tatiuoua.  HC.  Middle  cutaaeuua.  ic.  Inurna]  c 
rteiui  patctlEC.  Sacral  plexus,  df.  I>on«.1la  penis  of  p 
pudlc.  p,  Supcrflclal  perineal  of  pudic  and  loferior  prudendml  of  eniall  ndatio.  lo.  Inltrlra 
gluLeal  of  small  sclaKc.  le.  Small  Klallc.  ep.  Brancbea  from  eilemal  popllletO.  m.  Ex- 
ternal aaphenouit.  aot.  MusculcMiaUDuaus.  at.  Branches  of  anterior  tibial,  ft.  Bnmcbts 
of  posterior  tibial. 

The  development  of  sensory  disturbances  in  tlie  feet,  resulting 
from  neuritis,  are  as  follows ;  When  there  is  perverted  sensation 
of  the  inner  side  of  the  foot  from  ilie  tip  of  the  big  toe  to  the 
heel,  and  thence  up  the  inside  of  the  calf  to  the  knee,  the  nerve 
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involved  is  the  long  or  interual  saphenous.  When  the  dorsal  surface 
of  the  foot  has  its  cutaneous  sense  disturbed  the  nerve  involved  is 
the  musculo-cutaneous,  a  branch  of  the  external  popliteal.  Disturb- 
ance of  sensation  on  the  outer  side  of  the  foot  and  calf  indicates 
failure  of  function  in  the  external  saphenous,  which  is  composed  of 
the  cutaneous  branches  of  the  external  and  internal  popliteal  nerves. 
Disturbed  sensation  on  the  posterior  surface  of  the  calf  also  indi- 
cates trouble  in  the  external  saphenous  nerve  and  communicans 
peronei,  while  when  the  sensation  of  the  skin  of  the  heel  is  dis- 
turbed the  plantar  cutaneous  nerve,  a  branch  of  the  posterior  tibial, 
is  involved. 

In  the  skin  of  the  thigh  the  anterior  surface  is  supplied  by  the 
middle  cutaneous  nerve,  which  is  a  branch  of  the  anterior  crural ;  on 
the  inner  side  by  the  internal  cutaneous,  also  a  branch  of  the  ante- 
rior crural ;  and  on  the  outer  side  by  the  external  cutaneous,  which 
arises  from  the  second  and  third  lumbar  nerves.  Laterally  the 
external  cutaneous  gives  the  supply.  Posteriorly  the  small  sciatic 
gives  the  nerve-supply  to  the  skin. 

Anaesthesia  of  the  greater  portion  of  the  skin  of  the  thigh,  except 
in  a  narrow  strip  on  the  back  part  and  in  the  area  supplied  by  the 
internal  saphenous  nerve,  often  oecui*s  as  the  result  of  paralysis  of 
the  ant43rior  crural  nerve,  arising  from  pelvic  tumors,  psoas  abscess, 
and  vertebral  disease. 

Facial  anaesthesia  and  its  diagnostic  meaning  are  still  to  be  con- 
sidered. When  it  0(*c»ur8  it  indicates  that  the  fifth  nerve,  or  its 
nucleus,  is  involved. 

If  the  area  be  that  of  the  forehead,  upper  eyelid,  the  conjunctiva 
and  the  nostril,  the  ophthalmic  branch  of  the  fifth  nerve  is  at  fault, 
and  the  lesion  is  probably  at  the  sphenoidal  fissure  or  within  the 
orbit,  and  reflex  winking  of  the  eye  no  longer  takes  place  because 
the  conjunctiva  is  antesthetic. 

If  the  skin  of  the  upper  part  of  the  face  is  aniesthetic,  the  superior 
maxillary  hrancli  is  involved  ;  and  if  the  skin  of  the  tem{K)raI  region, 
that  of  the  jaw  and  the  under  lip  is  aniesthetic,  the  inferior  maxillary 
branc^h  is  dist»asod.  Wlien  both  of  these  branches  are  paralyzed 
there  is  probahly  a  tumor  of  the  superior  maxillary  bone ;  and  if  the 
entire  area  of  the  three  branches  is  anteslhetie,  the  Gasserian  ganglion 
may  be  the  part  affected,  and  this  will  be  accompanied  by  trophic 
changes  in  the  aniesthetic  parts.  The  most  common  cause  of  ana^- 
thesia  of  the  trifacial  is,  however,  neuritis. 

16 
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Romberg  makes  the  following  differential  statements  : 

a.  The  more  the  anaesthesia  is  confined  to  single  filaments  of  the 
trigeminus,  the  more  peripheral  the  seat  of  the  cause  will  be  found  to  be. 

b.  If  the  loss  of  sensation  affects  a  portion  of  the  facial  surface, 
together  with  the  corresponding  faucial  cavity,  the  disease  may  be 
assumed  to  involve  the  sensory  fibres  of  the  fifth  pair  before  they 
separate  to  be  distributed  to  their  res|)ective  destinations  ;  in  other 
words,  a  main  division  must  be  affected  before  or  after  its  passage 
through  the  cranium. 

0.  When  the  entire  sensory  tract  of  the  fifth  nerve  has  lost  its 
power,  and  there  are  at  the  same  time  derangements  of  the  nutritive 
functions  in  the  affected  parts,  the  Gasserian  ganglion,  or  the  nerve 
in  its  immediate  vicinty,  is  the  seat  of  the  disease. 

d.  If  the  ansesthesia  of  the  fifth  nerve  is  complicated  with  dis- 
turbed functions  of  adjoining  cerebral  nerves,  it  may  be  assumed 
that  the  cause  is  seated  at  the  base  of  the  brain. 

Ansesthestic  patches  on  the  skin  may  be  due  to  leprosy  and  syrin- 
gomyelia, but  in  the  former  disease  the  macular  patches  are  present 
or  there  may  be  found  evidences  of  their  previous  existence  in  areas 
of  skin,  especially  on  the  back,  thighs,  and  calves,  which  are  paler 
than  normal  and  in  which  the  sensation  is  partially  blunted. 

Rarely  the  anaesthesia  of  leprosy  may  \ye  confused  with  that  of 
Morvan's  disease,  and  it  may  require  a  search  for  the  lepra  bacillus 
to  separate  them. 

Other  Disturbances  of  Sensation  than  An.ksthesia.  The 
other  disturbances  of  sensation  of  the  skin  than  anaesthesia,  which  are 
usually  subjective  rather  than  objective,  are  parfcsthesia,  hyperaes- 
thesia,  and  analgesia. 

Panesthesia  or  numbness,  tingling,  and  burning,  is  seen  in  nearly 
all  those  rases  in  which  anaesthesia  ultimately  develops  as  a  result 
of  organic  lesions.  When  a  patient  complains  that  he  cannot  feel 
tlie  contact  of  clothing  about  his  feet  and  lejj^^,  or  that  the  feet  when 
he  walks  fe(»I  as  if  wrapped  in  some  thick  material,  or  as  if  he  were 
walking  on  moss,  or  that  the  soles  of  iiis  feet  feel  as  if  they  were 
numb,  and  at  tlie  same  time  tickled  by  ants  walking  over  them,  the 
characteristic  scnsorv  disturbance  of  the  skin  seen  in  locomotor  ataxia 

m' 

is  ])resent.  Often  there  is  tingling  or  numl)ncss  of  the  fingers,  j)ar- 
ticularly  the  ring  and  little  finger,  and  a  sensation  as  if  a  girdle  is 
about  the  patient  is  common.  These  are  the  subjective  <listurbances 
^►f  sensation  in  tal)es  <loi*salis,  and,  as  they  are  often  tlieearlit»st  mani- 
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fcstations  of  the  disease^  are  of  great  diagnostic  importance.  The 
objective  sensory  perversions  consist  in  the  discovery  by  the  physi- 
cian, when  studying  the  sensibility  of  the  skin,  of  areas  of  ansesthesia^ 
analgesia,  and  hypersesthesia,  which  are  usually  bilateral.  Belmont 
has  stated  that  we  also  find  these  areas  in  spinal  syphilis,  either  on 
one  or  on  both  sides.  Numbness,  tingling,  and  formications  affect- 
ing the  skin  are  also  often  early  symptoms  of  brain-tumor  in  the 
area  supplying  the  affected  part,  and  this  possibility  is  increased  if 
there  is  associated  spasm.  The  actual  objective  sensibility  of  the 
skin  may  be  preserved  for  some  time  after  these  symptoms  appear, 
or  it  may  be  impaired  almost  at  the  outset,  owing  to  the  involve- 
ment of  all  or  part  of  the  sensory  tracts  in  the  cord.  Similar  symp- 
toms are  often  seen  in  the  early  stages  of  myelitis.  They  are  very 
frequently  seen  after  injuries  to  nerves,  and  severe  tingling  in  its 
acute  variety  occurs  when  the  ''funny  bone"  of  the  elbow  is 
knocked  against  an  object,  owing  to  bruising  the  nerve.  It  is  also 
seen  in  cases  of  aconite-poisoning  and  when  the  hands  have  been 
exposed  to  carbolic  acid.  Parsesthesias  are  also  frequently  seen  in 
cases  of  neurasthenia. 

Perversions  of  sensation  in  the  skin  sometimes  take  a  curious  form, 
as,  for  example,  that  known  as  allochiria,  in  which  a  sensory  impulse 
in  one  hand  is  referred  by  the  patient  to  the  opposite  hand.  This 
is  seen  in  tabes  dorsalis,  myelitis,  multiple  sclerosis,  and  hysteria. 
In  other  cases,  as  in  paralysis  agitans,  this  perversion  takes  place 
in  the  form  of  failure  to  distinguish  heat  and  cold,  and  subjective 
sensations  of  extreme  heat  are  felt.  The  part  affected  may  actually 
have  its  temperature  raised  several  degrees. 

Very  closely  associated  with  the  numbness  of  hysteria  or  neuras- 
thenia, and  lying  between  functional  and  organic  disease  of  the  nerves, 
is  that  condition  called  acroparsesthesia  or  waking  numbness.  This 
state  is  usually  seen  in  women  past  middle  life,  but  may  occur 
in  men.  On  waking  in  the  morning  marked  foriuication  and  numb- 
ness of  tlie  fingers  is  present,  which  usually  passes  off  as  the  day 
progresses,  but  as  the  condition  becomes  more  marked  they  may  last 
all  day.  While  there  is  no  anaesthesia,  strictly  speaking,  the  dis- 
turlxKl  sense  of  touch  renders  sewing  or  performing  any  small  act 
with  the  fingers  almost  impossible.  These  sensations  may  be  con- 
fined to  the  area  of  one  nerve,  tis  the  ulnar,  i)V  involve  all  the  skin 
of  the  hands,  or  more  rarely  of  the  feet.  General  nervous  excita- 
bility is  generally  associated  with  the  local  manifestations.  Some- 
times the  scalp  may  be  the  area  involved. 
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Acroj^xinBsthesia  is  to  be  separated  from  the  sensory  disturbanoes 
of  hysteria  by  its  irregular  outline^  for  generally  in  the  latter 
disease  the  areas  are  distinctly  outlined^  by  the  fact  that  the  hysteri- 
cal condition  is  usually  unilateral  and  by  the  absence  of  the  char- 
acteristic general  hysterical  symptoms.  From  organic  disease  it  is 
separated  by  the  absence  of  the  signs  of  neuritis  about  to  be  described, 
by  the  absence  of  tenderness^  pain,  and  loss  of  power.  From  cere- 
bral or  spinal  disease  it  is  separated  by  the  absence  of  symptoms 
produced  by  lesions  in  these  parts,  and  by  the  fact  that  in  both 
these  instances  there  is  paralysis  of  motion  in  association  with  the 
sensory  disturbance,  and  in  the  case  of  spinal  lesions  the  symptoms 
are  usually  in  the  legs,  while  acropanesthesia  generally  manifests 
itself  in  the  hands. 

Closely  associated  with  parsesthcsia,  if  not  an  actual  form  of  it,  is 
the  '^  girdle  sensation  ; "  that  is,  the  patient  feels  as  if  a  tight  belt  was 
strapped  around  a  limb  on  the  trunk.  This  is  seen  as  a  prominent 
symptom  in  locomotor  ataxia,  myelitis,  and  tumors  of  the  cord  or 
its  envelopes.  When  the  lesion  is  in  the  lower  cervical  or  dorsal 
region  the  sensation  is  in  the  chest  or  abdomen ;  but  this  relation- 
ship between  the  growth  and  the  sensation  of  constriction  is  not 
always  constant.     (See  chapter  on  the  Feet  and  Legs.) 

Hyper.esthesia  of  the  skin  is  an  important  symptom  of  both 
hysteria  and  neurasthenia,  and  its  discovery  in  association  with  the 
peculiar  symptoms  which  occur  in  the  former  morbid  state  confirms 
a  diagnosis  most  positively.  The  most  important  and  curious  of 
these  hyperffisthesias  are  the  so-called  hysterogenous  zones,  or,  in 
other  woi*ds,  areas  involving  the  skin  and  sulx^utaneous  parts,  which 
possess  great  sensitiveness  and  which,  when  pressed  upon,  cause  in 
many  cases  convulsive  seizures  of  the  hysterical  tyi)e.  Not  only  is 
this  true,  but  in  addition  it  is  a  noteworthy  fact  that  after  the  ner- 
vous disturbance  produced  by  this  means  is  set  in  motion,  a  second 
pressure  on  the  hysteroi;:onous  zone  may  arrest  the  seizure.  These 
zones  commonly  exist  over  the  ovarias,  in  the  groin,  somewhere  about 
the  periphery  of  the  mammary  glands,  or  upon  the  spine  in  the  lum- 
bar or  dorsal  region.      (See  chapter  on  Pain.) 

The  hypera}sthesia  duo  to  neurasthenia  is  to  a  great  extent  spinal 
in  character,  but  the  skin  of  the  rest  of  the  back,  particularly  over 
the  ^reat  muscles  on  each  side  of  the  spine,  may  also  be  involved. 
Often  the  neurasthenic  patient  will  complain  that  in  brushing  or 
combing  his  hair  pain  or  extreme  sensitiveness  is  develoijcd   upon 
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the  scalp,  and  there  may  be  tender  areas  on  the  chest.  These  areas 
in  neurasthenics  can  hardly  be  confused,  even  by  the  careless,  with 
the  hypersesthetic  zones  of  hysteria,  and  the  personal  history  and 
characteristics  of  the  individual  aid  still  further  in  separating  the 
two  conditions. 

Hypera^thesia  of  the  skin,  aside  from  that  seen  in  hysteria  and 
neurasthenia,  occurs  in  peripheral  neuritis  and  locomotor  ataxia,  the 
skin  of  the  buck  being  particularly  tender  in  this  disease,  and  is  fre- 
quently seen  in  a  zone  extending  a  little  above  the  anaesthetic  areas 
of  transverse  myelitis,  this  hypersesthetic  area  being  soon  rendered 
anaesthetic  by  the  progress  of  the  disease.  Hyperesthesia  in  the 
skin  of  the  limbs  is  also  rarely  seen  in  myelitis,  and  when  there  is 
motor  paralysis  of  one  side  and  sensor}^  paralysis  of  the  other  it  is 
commonly  found  on  the  side  on  which  motion  is  lost.  A  condition 
of  excessive  dermal  hyperiesthesia  is'also  present  in  cerebro-spinal 
meningitis,  in  which  disease  it  is  often  a  very  early  symptom.  It 
usually  appears  first  in  the  legs,  then  in  the  hands  and  arms,  and, 
finally,  the  skin  of  the  face  and  head  become  involved. 

Hypenesthesia  of  the  skin  occurs,  often  associated  with  skin  erup- 
tions, in  that  very  rare  condition  called  chronic  leptomeningitis. 
Motor  symptoms  are  nearly  always  present  if  the  cord  •  become 
involved. 

IlyperjBsthesia  of  the  skin  is  considered  by  some  authors  to  be, 
when  found  in  association  with  other  characteristic  symptoms,  almost 
pathognomonic  of  brain-tumor.  It  may  be  found  on  the  scalp,  over 
a  large  part  of  the  body,  or  in  the  part  which  is  paralyzed.  It  is 
also  fouud  during  the  convalescence  of  typhoid  fever,  and  in  re- 
lapsing fever.  It  also  appears  in  the  paralyzed  side  of  persons 
suffering  from  hemiplegia,  in  the  area  supplied  by  a  nerve  suffering 
from  neuralgia,  particularly  that  of  a  migraine  type,  in  the  scalp  of 
persons  suffering  from  gout,  and  in  the  same  area  in  women  about 
the  time  of  the  menopause. 

General  tenderness  of  the  skin  or  deeper  tissues  is  quite  frequently 
seen  in  cases  of  rickets,  the  child  crying  whenever  it  is  moved,  as  if 
sore  and  tender,  and  tender  spots  often  appear  over  the  ribs  in  cases 
of  pleurisy. 

Sometimes  in  a  neurotic  girl  about' the  time  of  puberty,  or  in  a 
woman,  one  breast  becomes  exceedingly  painful  and  tender  and  the 
skin  of  tlie  breast  l)ecomes  so  hy])erjesthetic  that  the  slightest  touch 
causes  pain.     The  whole  breast  is,  moreover,  tender,  and  the  move- 
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mcnt  of  the  arm  may  be  impossible,  owiug  to  pain  thereby  caused 
ID  the  glaad.  This  hysterical  breast  can  be  separated  from  the 
painful  breast  due  to  a  tumor  by  the  general  diffuse  character  of  the 
swelling,  the  failure  to  outline  any  distinct  mass,  the  neurotic  char- 
acter of  the  patient,  and  the  age  of  the  individual. 

The  hypersesthesia  of  chronic  alcoholism  may  be  both  dermal  and 
deep,  and  is  well  marked  along  the  course  of  the  peripheral  nerves, 
particularly  where  they  emerge  from  deeper  stuctures.  It  is  also 
seen  in  the  neuritis  of  lead  and  arsenical  poisoning. 

Increased  sensibility  of  the  skin  may  follow  the  use  of  opium  or 
ergot,  and  is  met  with  in  the  course  of,  or  as  a  sequel  of,  influenza, 
and  in  some  cases  of  profound  anaemia. 

In  some  cases  hyperaesthesia  is  an  early  sign  of  the  onset  of  non- 
tuberculated  leprosy,  and  will  generally  be  found  in  the  course  of 
the  ulnar  or  sciatic  nerves  in  such  cases. 

A  very  interesting  fact  from  a  physiological  and  diagnostic  point 
of  view  is  that  disease  of  the  internal  organs  or  viscera  often  pro- 
duces areas  of  hyperaesthesia  or  tenderness  upon  the  skin,  which  may 
in  future  be  used  to  aid  in  the  localization  of  the  lesions.  This  sub- 
ject has  been  well  studied  by  Head  {Brain,  1893  and  1894),  fn)m 
whose  researches  much  information  may  be  derived,  but  the  results 
of  which  will  have  to  be  confirmed  in  many  cases  before  tliey  can  be 
used  as  diagnostic  guides.     (See  article  on  Pain.) 

Pain  in  the  skin  is  very  various  in  its  manifestations,  and  nearly 
always  is  due  to  functional  nervous  troubles.  Duhring  has  noted  a 
boring  sensation  in  some  cases.  It  should  direct  the  physician's 
attention  to  the  possibility  of  hysteria  or  tabes  dorsalis. 

Pruritus  or  intense  itching  of  the  skin  may  be  due  tot*ontact  with 
some  irritant,  but  its  presence,  if  persistent,  particularly  if  wide- 
spread or  near  the  genitals,  should  always  raise  a  suspicion  of 
diabetes  mellitus,  or  chronic  lead-poisoning,  or  gout,  or  chronic  con- 
tracted kidney.  A'ery  rarely  opium  may  produce  a  pruritus,  and 
jauiidi(*e  is  ninxrly  always  aocompauied  by  some  itching.  Pruritus 
about  the  anus  is  often  due  to  piles. 

Finally,  one  important  point  is  to  be  remembered,  viz.,  we  can- 
not attempt  to  make  a  general  diagnosis  merely  from  a  study  of 
the  areas  of  amestliesia  or  other  perverted  sensibility  of  the  skin  in 
any  case.  The  results  obtained  from  studies  of  the  sensation  of  the 
skin  are  only  to  l)e  used  as  additions  to  the  motor  and  other  symp- 
toms which  will  l)e  found  discussed  under  the  chapters  on  the  Limbs. 


CHAPTER  VIII. 

THE  THORAX  AND  ITS  VISCERA. 

The  inspection  of  the  normal  and  abnormal  chest — Their  topography — Altera- 
tions in  the  shape  of  the  thorax— The  rhythm  of  the  respirations — ^The  results 
of  using  inspection,  palpation,  percussion,  and  auscultation  in  health  and  disease 
— The  characteristic  signs  and  symptoms  of  the  various  diseases  of  the  thoracic 
organs. 

The  chief  contents  of  the  thoracic  cavity  consist  of  vital  organs^ 
which  are  unfortunately  only  too  often  subject  to  disease.  A  careful 
study  of  the  signs  associated  with  the  normal  functions  of  these 
parts  is,  therefore,  of  importance,  as  is  also  that  of  the  symptoms 
indicating  pathological  changes.  While  it  is  true  that  in  many 
instances  patients  present  themselves  to  the  physician  with  well- 
marked  objective  and  subjective  symptoms  pointing  to  abnormali- 
ties in  the  organs  of  the  chest,  it  is  also  a  fact  that  in  many  others 
none  of  these  signs  exist,  or  at  least  in  such  an  indefinite  manner 
that  the  physician's  attention  is  not  attracted  to  them,  and  as  a 
result  important  thoracic  changes  from  the  normal  are  overlooked 
or  made  light  of.  We  base  our  diagnosis  of  the  character  of  a  case 
by  the  changes  which  we  find  in  the  surface  of  the  thorax  as  to  its 
contour  and  as  to  its  movements,  by  the  respiratory  and  cardiac 
sounds  and  the  other  physical  signs  about  to  be  described. 

Before  we  attempt  to  study  the  alterations  produced  by  disease  in 
this  portion  of  the  body  we  must,  however,  have  a  clear  conception 
of  the  normal  appearance  of  the  chest  and  of  the  normal  sounds 
which  are  produced  within  it. 

Inspection  op  the  Normal  Chest  when  free  from  clothing  will 
reveal  the  fact  that  it  is  conical  in  form,  the  broader  part  of  the  cone 
beinjr  in  the  up{>er  portion.  Above  the  clavicles  there  is  usually  a 
slight  depression  (the  supra-clavicular  fossa),  and  below  the  clavicles, 
which  may  l)e  somewhat  prominent,  there  is  also  a  slight  convexity, 
which  extends  as  far  down  as  the  fourth  rib.  This  convexity  varies 
considerably  according  to  the  muscular  development  of  the  individual, 
the  formation  of  the  bony  portion  of  the  chest-wall,  and  the  deposit 
of  fat  in  the  subcutaneous  tissues  of  the  chest.  The  nipple  is  by  no 
means  as  definite  a  landmark  as  is  sometimes  thought,  as  its  position. 
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in  respect  to  the  ribs  under  it,  varies  greatly  in  different  individuals; 
aod  it  is  still  furtber  altered  in  its  positioa  by  tbe  preseoce  of  much 
fat  under  it,  or,  agaia,  in  multiparous  women  owing  to  the  reUxa- 
tion  of  tbe  breast.  In  the  average  adult  male  or  virgin  female  the 
nipple  is  on  a  level  with  the  fourth  rib  or  fourth  interspace.  The 
riba  in  a  well-developed  person  are  not  prominent  in  the  upper  two- 
thirds  of  the  chest,  but  In  the  lower  third  are  more  readily  seen, 
particularly  at  the  sides,  because  of  their  tliin  coveriug  by  muscles 
and  the  other  subcutaneous  tissues  and  the  skin.  The  sternum  lo 
front  and  the  spine  behind  are  normally  in  the  middle  line.  Over 
the  top  of  the  sternum  is  a  depression  called  the  epistemal  notch. 


I^tcml  cxamiiiatiou  of  the  normal  chest  when  compared  lo  tbe 
front  view  will  show  that  the  antoro-poaterior  diameter  is  less  than 
the  lateral  diainetor. 

The  surfuL-e  of  tbe  chest  anteriorly,  post<;riorIy,  and  laterally,  has 
been  arbilrarily  dividwl  by  imaginary  lines  into  spiu-es,  as  shown  in 
tbe  acconijranyinjr  fi;;iirc.  The  lines  running  from  the  middle  of 
the  clavicles  downward  throujib  the  nipple  are  railed  the  maramillnrv 
lines.     (Fig.  lO-l.)     The  parasternal  line,  not  shown  in  Ihe  figure. 
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18  a  vertical  line  balf-way  between  the  middle  of  the  sternum  and 
tbe  mammillary  line ;  and  a  line  running  down  the  side  from  the 
axilla  is  called  the  mid-axillary  line.  These  artifieial  divisions 
enable  us  to  describe  the  locality  of  symptoms. 

If  we  could  see  through  the  chest-wall,  we  would  find  that  the 
lungs  extend  above  the  clavicles.  Immediately  back  of  the  inner 
end  of  the  clavicle  is  the  beginning  of  the  innominate  vein,  and  back 
of  this  again  the  common  carotid  artery  on  the  left  side.  On  the 
right  side  the  innominate  artery  bifurcates  just  behind  the  junction 
of  the  sternum  and  clavicle.  The  figure  given  below  shows  the 
relatiou  of  the  cavities  of  the  heart  and  its  great  vessels  to  the  chest- 
wall.     (Fig.  104.) 


Anteriorly  the  lung  extends  as  far  as  the  sixth  rib  on  the  right, 
but  the  dome  of  the  liver  reaches  to  the  level  of  the  fourth  inter- 
sijaee.  Ou  the  left  aide  the  luug  extends  a  little  lower  than  on  the 
right  side.  I^aterally  the  luug  on  both  sides  extends  to  the  ninth 
rib  in  the  mid-axillary  line.     Posteriorly  on  the  right  side  the  Uuig 
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extends  as  low  us  the  IcDtli  rib  and  on  the  left  aide  as  low  as  th* 
ninth. 

Marked  variations  in  the  shape  of  tbechest  occur  in  healthy  individ- 
uals without  possessing  any  direct  pathol(^iral  signititance.  Thus, 
it  is  very  common  to  see  one  shoulder  slightly  higher  than  the  other, 
and,  in  the  case  of  clerks  or  (jeraons  who  work  much  at  a  desk,  the 
left  shoulder  is  very  apt  to  be  somewhat  elevated.  Occupations 
which  cause  the  individual  to  assume  certain  positions,  or  to  use  cer- 
tain muscles  continually,  also  cause  variations  in  thu  contour  of  the 
thorax. 

Inspectiox  of  the  Abnormal  Chest.  The  configurations  of 
the  cheat  which  show  a  tendency  to  disease  or  the  results  of  attaoka 
of  disease  are  numernus. 


The  most  familiar  of  these  is  the  so-called  phthisical  chest,  whici 
has  been  called  the  "  alar  chest,"  because  the  scapulie  stand  out  fro 
the  back  like  wings.  (Fig.  105.)  The  antero-posterior  diamet 
larticularly  in  the  upper  two-tlilrds,  is  very  alight,  and  instead  ( 
convexity  in  this  part  there  tnay  be  flattening  or  hollowness.     (F 
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106.)  This  area  scarcely  move^  on  inspiration,  but  tlie  lower  thirds, 
Tvhich  are  bulging,  move  markeJIy  wilb  tbe  respiratory  efforts,  as 
does  also  the  epigastrium.  Tbe  sboulders  are  very  sloping,  the 
necii,  anteriorly,  is  receding  at  the  epistecual  notcb,  but  springs  for- 
ward toward  the  Adam's  apple  and  the  ehin.  The  ribs  id  tbe  alar 
chest  fall  downward  toward  tbe  belly  from  their  points  of  origin, 
iustead  of  coming  forward  in  a  normal  curve.     (Fig.  107.) 


If,  on  ibe  other  hand,  the  ihest  bulges  anteriorly  and  posteriorly 
to  such  an  extent  that  the  antero-iwsterior  diameter  is  greater  than, 
or  equal  to,  the  lateral  diameter,  and  if  this  bulging  is  fairly  uniform, 
the  shoulders  being  elevatei],  the  back  rounded,  and  the  neck  short 
in  appearance  from  the  raised  shoulders,  the  jiatient  ia  probably  a 
sufferer  from  emphysema  of  the  luuga.  This  chest  is  often  called 
tbe  "  barrel-shaped  chest,"  The  chest-wall  moves  very  little  or  not 
at  all  with  the  respiratory  movements,  which  are  chiefly  diaphrag- 
matic    (Fig.  108.) 

Localized  bulging  of  the  chest  results,  in  its  most  diffused 


jsed  type,        ^^ 
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from  the  presence  of  chronic  pleural  pffoaion  ;  bulging  of  a  lltnite 
area  also  arises  from  cai-diac  hypertrophy,  i>articiilar]y  that  occurriog^fl 
ID  childhood;  from  aortic  aneurism,  canning  bulging  by  presetire 
(Fig.  109) ;  from  pericardial  effusion  ;  and,  finally,  from  mediastinal 
growths.     Marked  bulging  over  the  lower  part  of  the  chest  on  the 
right  side  should  cause  us  to  look  for  some  hepatic  affection  as  well  ■> 
as  to  examine  the  lung,  and,  if  the  bulging  is  low  down  on  the  lei 
side,  to  exatntue  the  sploon. 


I  side  to 


Bulging  or  protrusion  of  the  sternum,  and  the  cartilaginous  f 
tions  of  the  ribs  attached  to  it,  is  called  "  pigeon  breast,"  and  is  da( 
either  to  rickets  or  to  the  presence  of  some  obatruction  to  respimtiQl 
of  a  more  or  less  chronic  character,  duriug  the  time  that  the  dies 
wall  has  been  soft  and  capable  of  being  moulded.  Snmetimes  < 
each  side  of  the  sternum,  over  the  coital  cartilages,  there  ie  seea.l 
groove  or  depression  as  the  result  of  rickets.  In  other  cases  ad 
pression  or  groove  extends  from  the  ensiforni  cartilage  back  on  eitht 
side  toward  the  spii 
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developed  in  children  with  poor  bony  systems,  as  the  result  of  repeated 
attacks  of  asthma  or  other  obstructive  respiratory  difficulty. 

When  examining  the  chests  of  children  the  physician  will  often 
notice  a  swelling  of  the  tissues  at  the  costo-cartilaginous  junction, 
which  look  and  feel  to  the  touch  like  large  beads  under  the  skin. 
These  beaded  ribs  are  indicative  of  rickets,  and  are  a  manifestation 
of  the  general  tendency  to  epiphyseal  enlargement.  This  beading  is 
usually  most  marked  on  the  lower  ribs. 

Finally,  unilateral  bulging  of  the  chest  may  Ire  due  to  curvature 
of  the  spine,  which  part  of  the  body  should  always  be  examined 
before  a  diagnosis  as  to  deformity  of  the  chest  is  attempted. 

Shrinking  of  the  chest  in  one  part  may  l)e  due  to  the  contraction 
of  old  pleural  adhesions,  is  sometimes  seen  over  the  diseased  areas  in 
pulmonary  tuberculosis,  and  may  be  apparently  present,  but  in  real- 
ity due  to  wasting  of  the  tissues  covering  the  part. 

While  inspecting  the  surface  of  the  chest  the  physician  should  also 
note  the  presence  or  absence  of  enlarged  or  pulsating  bloodvessels 
on  its  surface  or  about  the  base  of  the  neck.  The  cervical  vessels 
are  commonly  seen  to  be  distended  in  cases  of  advanced  emphysema 
of  the  lungs  and  in  chronic  bronchitis,  and  systolic  pulsation  of  the 
jugular  veins  indicates  tricuspid  regurgitation.  Again,  in  cases  of 
thoracic  aneurism  pressing  upon  the  sui^erior  vena  cava  and  innomi- 
nate veins  we  find  spongy  venous  masses  above  the  clavicles,  and 
the  veins  of  the  trunk  and  arms  are  apt  to  be  engorged.  Intra- 
thoracic growths  produce  similar  symptoms.*  Pulsation  in  the  cer- 
vical vessels  is  also  sometimes  seen  in  cases  of  severe  amemia. 

The  shape  and  surface  of  the  chest  having  been  studied  we  can 
go  further  and  learn  much  from  its  movements  in  respiration:  first, 
from  the  rapidity  of  respiration ;  second,  from  the  respiratory  rhythm ; 
third,  from  the  character  of  the  breathing;  and,  fourth,  from  the 
movements  of  the  ribs. 

When  counting  the  respirations  the  physician  should  always 
endeavor  to  do  so  without  letting  the  patient  know  that  he  is  doing 
30,  since  it  is  difficult  for  many  persons  not  to  control  their  breathing 
when  their  attention  is  called  to  it.  Generally  the  eye  can  detect 
the  frequency  of  the  breathing  by  simply  watching  the  movement 
of  the  chest,  ior  the  information  can  be  gained  by  resting  the  hand  on 
the  alxionien  or  thorax,  while  the  wrist  is  also  held  and  the  doctor  is 

1  See  "  Mediastinal  Diitease.'*  by  the  author.  Fotbcrgillian  Prixe  Essay  of  Medical  Society  of 
Ix)ndon  for  LSH**. 
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apparently  taking  the  pulse.  In  the  newly  born  child  in  perfect 
health  the  respirations  are  often  as  high  as  forty-four^  but  in  the 
adult  male  at  rest  they  are  usually  about  fourteen  to  sixteen  per 
minute.  During  sleep  the  nural)er  may  fall  to  eight  or  ten.  The 
ratio  of  pulse  to  respiration  is  usually  four  to  one,  but  in  disease  it 
may  be  one  to  one. 

Rapid  respirations  not  due  to  any  recent  sudden  exertion  are 
always  indicative  of  respiratory  trouble,  primary  or  secondary.  If 
the  primary  trouble  be  in  the  lung,  it  will  probably  be  due  to  croupous 
pneumonia,  catarrhal  pneumonia,  severe  bronchitis,  asthma,  tubercu- 
losis, pulmouary  abscess,  or  tumors,  of  the  lungs.  If  it  be  due  to 
secondary  lesions  in  the  lung,  it  may  arise  from  pulmonary  oedema  due 
to  nephritis,  from  congestion  or  hypostatic  exudation  as  the  result  of 
a  weak  heart,  from  pulmonary  embolism,  from  a  pleural  effusion 
which  seriously  interferes  with  the  action  of  the  lung  or  lungs,  from 
growths  in  the  mediastinum  pressing  upon  bloodvessels  and  so  caus- 
ing exudation  into  the  lungs  or  pleura,  and  from  ascites  or  abdomi- 
nal growths  pressing  upon  the  diaphragm.  If  the  lungs  be  clear  of 
trouble,  then  the  difficulty  may  l>e  present  in  the  trachea  or  larynx, 
either  as  the  result  of  spasmodic  contraction  of  these  passages  or 
because  they  are  occluded  by  growths,  such  as  papilloma  or  malig- 
nant growth,  inside  or  outside,  which  may  act  by  pressure,  thereby 
narrowing  the  tube.  Any  cause  which  interferes  with  the  patient 
receiving  the  full  amount  of  air  usually  inhaled  causes  rapid  breath- 
ing in  order  that  the  loss  of  air  may  be  compensated  for  by  increased 
frecjuency  of  respiration. 

There  are,  moreover,  several  other  causes  whi(»h  affect  the  char- 
acter of  the  respiration  without  affecting  the  larynx  or  lung-tissue 
dirwily  or  indircK'tly.  These  are  fever,  whieh  acts  as  a  respiratory 
stimulant,  and  excitement,  nervous  or  mental,  particularly  that  of 
hysterical  patients.  Again,  apoplectic  seizures,  unemia,  and  diabetic 
coma  may  be  acvompanicil  by  rapid  brrathing. 

The  respirations  are  slowed  or  deiTcased  in  number  by  great 
obstruetion  to  the  entranee  of  air  into  the  lungs  from  any  cause;  by 
the  action  of  poisons  made  in  the  body,  as  the  poison  of  unemia  or 
diabetes ;  by  the  effect  of  poisons  swallowe<l  or  absorbed  in  other 
ways,  uotal)ly  opium,  chloral,  actuiite,  chloroform,  or  antimony. 

The  rhythm  or  relative  time  of  inspiration,  expiration,  and  the 
pause  is  in  health  in  the  month  and  tracliea  as  follows  :  If  10  repre- 
sents a  complete  respiratory  (ycle,  inspiration  is  represented  by  5, 
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expiration  by  4,  and  the  pause  by  1.  If  there  ia  difScuIty  in  the 
entrance  of  air  into  the  chesty  as  in  spasmodic  croup,  the  inspiration 
is  much  prolonged.  This  prolongation  is  also  sometimes  very  marked 
in  cases  of  paralysis  of  the  posterior  crico-arytenoid  muscles.  If 
there  is  difficulty  in  expelling  the  air,  the  expiration  is  prolonged, 
as  in  asthma  or  in  emphysema. 

Sometimes  \yhen  the  chest  is  flexible,  as  is  that  of  a  child,  the  in- 
spiration is  jerking  when  there  is  obstruction  to  breathing.  This  is 
due  to  the  fact  that  the  chest  is  forced  into  expansion  by  muscular 
effort,  and  at  the  same  time  is  subjected  to  the  external  atmospheric 
pressure,  while  the  air  slowly  enters  the  lung  owing  to  the  obstruction. 

The  most  remarkable  change  in  rhythm  is  the  so-called  Cheyne- 
Stokes  breathing,  in  which  the  patient  after  a  pause  of  several  sec- 
onds begins  to  breathe  with  gradually  increasing  rapidity  and  depth, 
and  then  after  reaching  an  acme  of  hurried  respirations  gradually 
decreases  their  rapidity  and  depth  till  they  fade  to  nothing,  when, 
after  a  pause,  the  same  process  is  repeated.  This  breathing  is  seen 
commonly  in  apoplexy,  in  uremia,  in  brain-tumor,  in  cerebro-spinal 
fever,  in  meningeal  tuberculosis,  in  some  rare  cases  of  cardiac  valvu- 
lar disease,  probably  as  the  result  of  embolism,  and  in  hsematuric 
malarial  fever.  Rarely  it  occurs  in  cases  of  acute  febrile  disease,  as 
typhoid  fever,  scarlet  fever,  pneumonia,  whooping-cough,  and  puer- 
peral septicsemia.  It  also  may  be  met  with  in  the  course  of  diabetes. 
Its  presence  is  an  exceedingly  bad  prognostic  sign,  but  cases  of 
recovery  after  its  onset  have  been  observed,  and  Murri  has  reported 
a  case  in  which  Cheyne-Stokes  breathing  lasted  forty  days,  and 
Sansom  one  in  which  it  histed  one  hundred  and  eight  days.  If  the 
cause  be  an  acute  disease,  recovery  is  more  common  after  this  symp- 
tom thau  if  it  be  due  to  some  chronic  process  with  an  acute  exacer- 
bation. 

The  function  of  breathing  and  the  movements  of  the  chest  are 
closely  associated.  In  men  the  respiratory  movements  chiefly  affect 
the  lower  ribs  and  the  abdominal  walls,  owing  to  the  fact  that  as 
the  diaphragm  descends  it  pushes  the  abdominal  contents  downward, 
so  causing  abdominal  bulging.  In  women,  however,  this  is  not  so 
marked,  and  the  bi'eathing  is  chiefly  costal,  the  upper  part  of  the 
chest  moving  more  than  the  lower  (costal  breathing).  If  abdominal 
breathing  is  absent  in  a  man  and  is  replaced  by  breathing  of  the 
costal  tyi)p,  we  can  be  assure<l  that  the  movements  of  his  diaphragm 
are  impaired  by  the  pressure  of  fluid  in  the  abdomen  (ascites)  ;  by 
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peritonitis,  causing  fixation  of  the  diaphragm,  owing  to  pain  ;  by  the 
presence  of  large  growths  in  the  abdomen  or  by  great  enlargement 
of  the  liver  and  spleen.  Other  possible  causes  would  be  a  sub- 
phrenic abscess  or  a  greatly  enlarged  cystic  kidney,  or  hydronephrosis. 

If  the  costal  breathing  of  a  woman  is  absent,  there  is  nearly 
always  some  pulmonary  cause  for  it,  such  as  faulty  development,  or, 
if  due  to  disease,  its  absence  arises  most  commonly  from  tuberculosis 
or  pleurisy,  or  old  pleural  adhesions  which  bind  down  the  chest-wall. 

Labored  breathing  (dyspnoea)  is  seen  in  all  cases  in  which  the  blood 
cannot  be  provided  with  sufficient  oxygen  owing  to  obstruction  to 
the  entrance  of  air  into  the  chest,  to  spasm  of  the  bronchioles,  or 
to  the  occluding  of  the  air-vesicles  by  any  form  of  exudate,  croup- 
ous, catarrhal,  or  serous.  These  conditions  may  be  primary  or  sec- 
ondary to  disease  elsewhere,  as  in  uraemia  or  cardiac  disease.  Inspec- 
tion of  the  chest  in  such  a  case  shows  great  activity  of  the  accessory 
respiratory  muscles,  such  as  the  sterno-mastoids,  the  scaleni,  the  pec- 
torals, and  the  abdominal  recti.  The  nostrils  are  dilated  and  the 
face  anxious.     The  posture  of  the  patient  is  that  of  sitting  up  in  bed. 

Finally,  we  have  to  notice  the  extent  of  the  chest-movements. 
These  are  very  slight  in  the  characteristic  chest  of  a  person  having 
a  tendency  to  tul)erculosis,  and  in  the  barrel-shaped  and  rigid  chest 
of  emphysema  of  the  lungs.  Deficient  expansion  on  inspiration  is 
not  only  a  predisposino;  cause  for  lung  disease,  but  an  important 
diagnostic  sign.  When  one  side  of  the  chest  moves  more  than  the 
other  to  a  considerable  extent,  we  suspect,  in  the  side  which  moves 
slightly,  a  pueum  )iiia,  a  pleuritis,  a  pleuritic^  effiwion  or  adhesion,  or 
tubercular  consolidation,  provided  that  the  patient  has  not  naturally 
a  greater  development  on  one  side  than  the  other,  or  has  not  pursued 
a  trade  or  occupation  causing  unilateral  hypertrophy. 

In  this  connection  should  l)e  mentioned  the  **  wav}/  breathing ^^^ 
seen  most  commonly  in  pneumonia,  a  condition  in  which  inspiration 
and  expiration  do  not  seem  to  occur  regularly  or  evenly  all  over  the 
chest,  one  i)art  filling  or  emptying  a  moment  before  the  other.  This 
usually  indicates  a  grave  pulmonary  condition. 

Palpation  of  the  chest  reveals  alterations  in  its  contour  and  in 
its  elasticity.  It  will  also  reveal  the  ability  of  the  thoracic  viscera  and 
the  chest-wall  to  transmit  vibrations  i)ro(luced  by  the  voice  (vocal 
fremitus).  This  so-called  vocal  fremitus  de])onds  upon  the  fact  that 
below  the  vocal  bands  lies  a  column  of  air  which  rcjiches  to  the  vesic- 
ular portions  of  the  lung,  so  that  when  an  individual  speaks  this 
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column  of  air  is  set  into  vibration  and  these  vibrations  are  in 
turn  transmitted  to  the  chest-wall.  Of  course,  a  chest-wall  greatly 
thickened  by  fat  or  by  highly  develoi>ed  muscles  will  not  transmit 
these  vibrations  as  readily  as  a  thin  chest-wall  ;  but  aside  from 
these  causes  of  variations  in  fremitus  in  health  we  have  a  number 
of  causes  in  disease  which  greatly  modify  vocal  fremitus.  It  must 
be  remembered,  too,  that  this  vibration  is  more  marked  in  men  than 
in  women  and  children,  because  the  voice  of  a  man  is  so  much 
louder  and  has  greater  volume.  Vocal  fremitus  is  also  greater  on  the 
right  side  than  the  left,  because  the  principal  bronchus  supplying 
this  lung  is  larger  than  that  of  the  left  side,  is  joined  to  the  trachea 
at  a  loss  acute  angle,  and  is  nearer  the  vertebral  column;  and,  again, 
as  recently  emphasized  by  Gary,  the  bronchus  going  to  the  right 
upper  lobe  is  given  off  at  a  point  very  near  the  origin  of  the  right 
bronchus,  and  in  many  cases  ^^  fully  two  and  a  half  inches  above 
the  corresponding  left  bronchial  tube."  Sometimes  this  upper  tube 
comes  off  the  trachea  directly. 

The  conditions  of  disease  which  cause  a  decrease  in  vocal  fremitus 
are  pleural  effusions  of  any  kind,  which  not  only  cut  off  the  trans- 
mission of  sound,  but  by  their  contact  prevent  vibration  of  the  chest- 
wall  ;  pneumothorax,  which  causes  collapse  of  the  transmitting  med- 
ium, the  lung ;  any  condition  which  causes  occlusion  of  a  large  bron- 
chus, such  as  tumor  or  a  large  mass  of  mucus,  and  great  pleural 
thickening.  When  the  vocal  fremitus  is  increased  it  is  an  indica- 
tion of  pneumonia,  of  tubercular  thickening  or  consolidation  of  the 
lung,  of  the  presence  of  cavities  or  of  tumor  in  the  thorax  touching 
the  chest-wall.  Fremitus  is  increased  in  these  conditions  because  the 
consolidated  lung  transmits  the  vibrations  of  the  air  in  the  bronchial 
tubes  to  the  chest-wall,  or,  in  the  case  of  a  cavity,  the  sound  is  trans- 
mitted directly  to  it,  and  it  there  catises  so  great  a  vibration  of  the  air 
in  the  hollow  space  that  the  vibration  of  the  chest-wall  is  marked. 
(In  this  (X)nnection,  see  part  of  this  chapter  on  Auscultation.) 

Palpation  of  the  chest-wall  will  also  give  information  as  to  the 
position  and  character  of  the  cardiac  pulsations.  Thus,  the  apex- 
beat  of  the  heart  in  persons  standing  erect  will  usually  be  felt,  in 
persons  not  inordinately  fat  and  who  are  healthy,  between  the  fifth 
and  sixth  ribs,  about  two  inches  to  the  left  of  the  sternum.  (See 
Fig.  126.)  If  the  apex-beat  is  below  this  level,  its  depression  may 
be  due  to  enlargement  of  the  heart  (hypertrophy  or  dilatation),  to 
effusion  in  the  pericardial  sac  or  pleural  cavity  on  the  left  side,  to 
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pulmonary  emphysema  causing  abnormal  descent  of  the  diaphragm, 
and  with  it  cardiac  hypertrophy.  Sometimes  tumors  in  the  chest 
produce  a  similar  depression.  On  the  other  hand,  if  the  apex-beat 
of  the  heart  is  felt  above  the  fifth  interspace,  the  heart  may  be  raised 
by  pericardial  adhesions  following  inflammation,  by  pleural  adhesions 
or  effusions,  by  abdominal  effusion  (ascites),  by  tumors,  distention  of 
the  colon  by  gas,  and  by  great  enlargement  of  the  spleen.  Displace- 
ment of  the  apex-beat  to  the  left  is  generally  associated  with  down- 
ward displacement,  and  is  generally  due  to  hy})ertrophy  of  the  left 
ventricle,  to  pleural  adhesions,  and  particularly  to  pleural  effusion 
on  the  right  side.  Displacements  to  the  right  are  due  to  hypertrophy 
and  dilatation  of  the  right  ventricle,  so  that  the  apex-beat  is  felt  in 
the  epigastrium  or  against  the  edge  of  the  sternum.  Pleural  effusion 
on  the  left  side  may  also  cause  this  displacement.  (See  figures  show- 
ing changes  in  cardiac  area  ou  ])ages  267  and  268.) 

The  area  of  the  normal  a|>ex-beat  is  al>out  one  square  inch.  In  dis- 
ease this  area  often  extends  over  several  square  inches,  generally  as  the 
result  of  hypertrophy  and  dilatation  of  the  ventricles. 

The  strength  of  the  beat  in  health  depends  largely  upon  the  depth 
of  the  chest  and  the  thickness  of  its  walls.  In  disease  it  is  increased 
in  hypertrophy  of  the  heart  and  decreased  in  cases  of  fei»bleuess  of 
the  heart-muscle,  by  eflfusious  into  the  })ericardium  and  the  pres- 
ence of  pulmonary  emphysema,  which  cause  the  projec^tion  of  a 
part  of  the  enlarged  lung  l)et\vecn  the  heart  and  the  chest-wall. 

Thrills  felt  in  the  chest-wall  over  the  heart  may  be  due  to  abnor- 
malities in  the  blood-current  when  valvular  disease  or  aneurism  is 
present.  We  find  thrills  in  the  praecordium,  or  the  neighborhood  of 
the  ai)ex,  in  disease  of  the  mitral  valve,  both  regurgitant  and  ob- 
structive; and  thrills  in  the  neighborhood  of  the  sec^ond  right  costal 
cartilage  indicate  an  aortic  lesion,  generally  that  of  aortic  stenosis,  of 
aortitis,  or  of  aortic  aneurism.  When  thrills  are  felt  in  the  tricuspid 
area,  namely,  in  the  midsternal  region  or  a  little  to  the  right  of  it, 
the  lesion  is  probably  tri('iisj)id  regurgitation,  as  tricuspid  obstruction 
is  quite  rare,  or  to  aneurism  of  the  descending  part  of  the  aorta. 

In  this  connection  we  should  remember  the  pulsation  felt  in  the 
chest- wall  in  some  cases  of  empyema.  In  nearly  every  instance  this 
pulsation,  when  it  occurs,  is  found  on  the  left  side.  It  is  produced 
by  the  impulse  of  the  heart  against  the  effusion,  and  occurs  in  two 
forms :  the  internal,  in  which  the  effusion  transmits  a  heaving  im- 
pulse to  the  chest;  and  the  external,  in  which  there  is  a  pulsating 
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tumor  external  to  the  chest- wall.  Sometimes  this  is  called  ^'  pulsating 
pleurisy." 

Percussion  of  the  chest  is  commonly  performed  by  placing  one 
finger,  generally  the  middle  one  of  the  left  hand^  on  the  chest- wall 
and  tapping  it  on  the  back  with  the  tip  of  the  bent  finger  of  the 
right  hand,  the  movement  of  the  striking  hand  being  entirely  a  wrist- 
movement.  Sometimes  percussion  is  made  by  directly  striking  the 
chest  with  the  fingers  or  palm  of  the  hand  (direct  percussion).  Many 
physicians  also  employ  a  percussion-hammer  with  a  rubber  head  and 
a  plexiraeter,  or  chest-piece,  of  ivory,  celluloid,  or  glass.  Glass  is  by 
far  the  best  material  for  the  chest-piece,  as  it  docs  not  produce  a 
note  of  its  own  when  struck  by  the  hammer,  as  do  the  other  materials. 
The  disadvantage  of  this  means  of  percussion  is  that  the  physician 
cannot  determine  the  degree  of  resistance  offered  by  the  surface  per- 
cussed, which  is  of  the  greatest  service  in  many  cases  of  doubtful 
character,  as,  for  example,  in  a  case  in  which  pneumonia  is  suspected, 
and  the  results  of  the  percussion  will  decide  the  diagnosis.  Care 
should  be  taken  in  performing  percussion  :  first,  that  similar  points 
on  the  chest- wall  on  each  side  are  carefully  compared  ;  second,  that 
the  finger  which  is  applied  to  the  chest  is  placed  in  the  same  relation 
to  the  ribs,  or  interspaces,  on  each  side  when  it  is  struck ;  and,  finally, 
in  studying  the  effects  of  i)ercussion  the  physician  should  always 
employ  it  both  during  forced  inspiration  and  forced  expiration,  in 
order  to  determine  the  resonance  of  the  chest  with  its  full  quota  of 
air  and  when  it  has  only  residual  air. 

The  resonance  produced  on  percussion  is  due  to  three  things  :  first, 
to  the  vibrations  of  the  air  in  the  lungs  ;  second,  to  the  vibrations  of 
the  chest-wall  when  it  is  struck  ;  third,  to  the  vibrations  in  the  plex- 
iraeter placed  on  the  chest.  The  last  need  only  be  considered  as  a 
factor  when  a  piece  of  celluloid  or  ivory  takes  the  place  of  the  finger, 
for  the  finger  itself  does  not  vibrate  enough  to  alter  the  note  de- 
veloped. The  note  produced  by  vibration  of  the  chest-wall  can  also 
be  excluded  as  of  little  importance  unless  the  chest  is  very  pliable  and 
resilient,  as  in  a  thin  child,  and  the  blow  be  delivered  very  hard.  The 
most  important  factor  in  the  production  of  the  percussion-note  is  that 
first  named,  viz.,  the  vibration  of  the  air  in  the  chest  caused  by  the 
blow  delivercnl  on  the  chest- wall.  A  large  part  of  the  percussion-note 
depends  therefore  upon  the  amount  of  air  in  the  chest ;  the  tension  of 
the  chest-wall ;  and  the  condition  of  the  pulmonary  tissues.     The 
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sound  produced  wbea  the  liealthy  chest  is  percussed  is  called  normal 
pulmonary  resoiiance. 

Od  percussing  the  rigbt  side  of  thechestabteriorly  in  the  mammil- 
lary  hne  we  find  in  health  normal  pulmonary  resonance  as  low  as 
the  foiirtii  interspace  or  fifth  rib,  at  which  point  the  resonance  begins 
to  be  impaired,  so  that  at  the  sixth  interspace  or  seventh  rib  we  find 
the  dulness.  The  area  of  partial  and  absolute  hepatic  dulaeas  is 
shown  in  Fig,  140,  in  the  chapter  on  the  Abdomen. 

Posteriorly  we  find  on  percussion  that  the  normal  pulmonary 
resonance  begins  as  high  as  tlie  suprascapular  area,  and  ends  as  low 
as  the  tenth  or  eleventh  rib.  It  is  much  less  resonant  as  compared 
with  the  percussion-nolo^  obtained  from  the  anterior  aspect  of  the 


chest  by  reason  of  tlie  thickness  of  the  chest-wall  and  the  preseuce 
of  the  scapulic.  For  this  reason  pulmonary  resonance  is  best  de- 
veloi)ed  posteriorly  at  the  bases  of  the  luugs  below  the  scapulie. 
Before  purciiNsing  the  back  the  patient  should  be  made  to  lean  for- 
ward and  fold  the  arms  in  order  to  stretch  the  tissues  and  make  them 
teuse  and  as  tliin  as  possible. 

We  can  divide  the  abnormal  sounds  produced  by  percussion  into 
tlie  tympanitic,  the  dull,  and  the  flat.  We  <^n  also  develop  by  per- 
cussion of  the  chest  in  disease  what  is  known  as  a  "  cracked-pot 
sound." 

A  tympanitic  sound  is  best  produced  in  its  most  typical  form  by 
percussing  the  epigastrium  when  the  stomach  and  colon  contain  some 
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gas.     We  obtain  this  sound  when  the  chest  \b  percussed  if  there  is 
present  in  the  lung  a  large  cavity,  and  also  in  pneumothorax  (see 


IncToawd  vocml  rauiwooB 
anil  rremltun. 
-— 'CSvlty     with     «¥eraou« 
brwlhlng  and  KursHni 

-    -HyperreBonance  on  pe> 


Fig.  110),  in  conaol  dat  on  of  (he  lung    n  some  cases,  and  id  some 
instances  of  adhes  ons  or  collapse  of  the  lung  t  ssue. 

If  the  cavity  be   n  the  lung  tsclf    t  must  be  of  some  size  and  be 
near  the  surface,  and    f   t  communicates  w  th  a  bronchus,  the  chaiv 


Dlagnm  nbowlng  at 


acterof  the  note  will  change  when  the  mouth  is  closed  or  opened.  (Fig. 
111.)  If  the  case  be  one  of  pneumothorax,  with  fluid  in  the 
cheat,  clianges  in  the  posture  of  the  patient  will  greatly  alter  the  char- 
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acter  of  the  note.  Consolidation  of  the  lung,  as  in  poeumonia  an^ 
tuhercnloeis  (Figs.  1 12  and  1 13),  generally  gives  a  dull  rather  than  a 
tympanitic  note,  but  if  the  consolidated  area  surrounds  a  very  super- 
ficially placed  bronchus,  the  percussion-stroke  may  produce  vibra- 
tion in  the  air  in  this  tube,  and  this  will  cause  a  note,  tympanitic  id 
character,  which  varies  as  the  mouth  is  closed  or  opened.  CoUapaeof 
the  lung  causes  a  tympanitic  note  because  the  comparatively  little  air 
in  the  lung  vibrates  as  a  whale,  its  vibrations  not  being  stopped  as  in 


Diagram  (bowing  hclghleaing  nf  pllch  aaleriorly  fi«m  ixiDM>11<lal1oD  pnleilorly.  The 
■baded  pan  la  the  MtirolldatcO  pan  ;  t  liidlcala  (be  puslUan  when  the  pcrcusdon-ionDd  ti 
mlied  la  pitch.    (GIO^in  and  Ri-weli,.) 

health  by  the  tense  septa  and  vesicular  \valls.  It  is  best  heard  in  cases 
of  pleural  effusion  over  the  apex  of  the  chest,  into  which  the  collapsed 
lung  has  been  pushed  by  the  effusion.  This  is  sometimes  called 
"  skodaic  resonance.''  If  the  oomprcssion  is  sufficient  to  consolidate 
the  luug,  the  tynijianitic  note  is  luflt.  This  note  is  nut  altered  by 
opening  and  closing  the  month. 

The  "  L'nicked-i»t  sound  "  is  produced  by  the  sudden  expulsion  of 
the  air  from  a  cavity  through  a  small  opening  by  the  force  of  the  per- 
cussion-stroke. It  occurs  iin  percussing  a  licalthy  child  when  its 
mouth  is  opi^n,  th<j  air  being  forced  by  tlic  blow  from  the  lung  through 
the  glottic.  In  disease  the  craeked-iwt  sound  most  commonly  results 
from  the  presence  of  a  cavity  in  the  lung.  It  may  also  be  heard  in 
cases  of  piieiimothurax  with  a  listuloue  tract  opening  externally  or 
into  a  bronchus;  in  a  few  cases  of  pleural  effusion  in  thin-chested 
persons  ;  and  in  rare  instances  before  cunsolidatiou  has  occurred  in 
pneumonia. 

In  cases  of  pleural  effusion  a  flat  note  on  [lerciission  i^  heard  over 
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the  effusiun,  and  it  is  of  very  much  the  same  character  as  tlie  sound 
elicited  by  percussion  of  the  solid  tissues  of  the  thigh.  (Fig.  110.) 
Cardiac  dulnens.  On  pcrciissiug  the  chest  anteriorly  on  the 
left  side  it  will  be  found  that  the  normal  resonance  is  decreased  by 
the  presence  of  the  heart.  At  the  apex  of  the  chest  on  this  side 
percussion  develops  normal  i-esooauce,  but  as  we  descend  in  the  line 
situated  half-way  between  the  mammary  line  and  the  midsternal  line 
we  find  ad  impairment  of  resonance  at  the  third  rib,  which  becomes, 
in  the  next  inch  of  descent,  a  very  markeil  dulness,  which  is  produced 


by  the  presence  of  a  solid  oi^an,  the  heart.  The  impairment  of 
resonance  is  not  complete  at  the  upper  liurder  of  the  heart  because  of 
the  fact  that  the  edge  of  thelungintervenesbetwceu  the  heart  and  the 
chent-wall,  and  so  the  note  wliich  results  on  percussion  is  neither  the 
normal  resonani'e  of  the  lung  nor  the  dulness  produced  by  the  pres- 
ence of  the  heart.  (Fig.  114.)  The  outlines  of  the  normal  cardiac 
dulness  on  {xrcusston  are  ."hown  by  the  diagram  which  is  appended, 
and  they  form  what  have  liccn  called  the  "  cardiac  triangles." 
(Fig.  115.) 
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The  large  triuii<rle  bogius  at  the  level  uf  (he  second  left  costal 
oartiUge  and  extends  dowu  the  midsternal  lino  to  the  k-vel  of  the 
sixth  costal  cartilage.  The  Iwse  then  extendi  to  the  apex-beat, 
normally  situated  in  tlie  fifth  interspai^  jiial  inside  of  the  cla- 
vicular Hue.  The  hypothenusc  of  the  triangle  joins  these  jioints.  In 
this  area  we  have  included  the  partial  and  total  cardiac   dulness. 


Illkgnm  shiiwiiig  canllac  tr 


The  Mmull  cardiac  triangle,  which  ini-Iudos  tlie  uhsoliite  cardiac  dnl- 
ocss,  begins  at  the  third  costal  cartilage  and  extends  to  the  sixth. 
The  base-liiio  extends  to  within  one  and  one-half  inches  of  the  nip- 
ple, and  the  liypi>theniise  join:)  this  point  with  the  third  costal  car- 
tilageat  the-  inidsternal  line.  As  will  Im;  soon  from  the  diagram  the 
bonlen!  of  tlic  heart  really  extend  further  than  this,  l)Ut  are  not  near 
the  chest-wall  and  are  partly  covered  by  lung-tissue.  (Compare 
Fig.  114.1 

The  greater  i>art  of  the  canliac  dnlne.ss  on  percussion  is  due  in 
healtii  to  the  prt'sence  of  the  right  veutriele,  which  is  nearest  the 
chef<t-wall.  The  right  aiiriclc  also  is  well  forward,  while  the  left 
ventricle  only  fringes  the  edge  of  dulnoss  to  the  left.  This  is 
well  shown  in  the  ai-comiKinying  diagram.     (Fig.  110.) 
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When  hypertrophy  or  dilatation  of  the  heart  occurs  it  will  be 
found  that  the  area  of  cardiac  dulness  extends  to  the  right  of  the 
sternal  line  and  to  the  left  of  the  long  side  of  the  triangle,  while 
the  apex-beat  is  apt  to  be  displaced  downward  and  to  tlie  left. 
Great  distortion  of  the  triangles  occurs  as  the  result  of  pericardial 
effusion  (Fig.  117),  but  in  this  case  the  heart-sounds  will  be  distant 
on  auscultation  and  tiie  apex-beat  very  feeble  or  lost,  whereas  in 
hypertrophy  they  are  exaggerated  and  the  apex-beat  forcible.  The 
diagnosis  of  pericarditis,  after  the  stage  of  dryness  and  friction-sound 
has  passed  by,  is  by  no  moans  as  easily  made  as  some  of  the  text-books 
would  make  it  appear.  One  of  the  most  reliable  signs  of  pericardial 
effusion  is  that  of  Rotch,  namely,  that  any  considerable  dulness 
in  the  fifth  right  intercostal  space  means  pericardial  effusion,  pro- 
vided pulmonary  consolidation  and  pleural  effusions  or  adhesions  are 
excluded.  In  dilatation  of  the  heart  the  area  of  the  apex-beat  is 
usually  diffuse,  and  the  heart-sounds,  while  feeble,  are  clearly  heard. 

In  this  connection  the  following  summary,  prepared  by  Sansom, 
of  the  differential  diagnosis  lietween  dulness  due  to  pericarditis  and 
that  due  to  dilatation  of  heart  may  Ik?  of  interest: 

Pfncanlitis  xcith  Kffution.  I>U<UatUm  d^f  the  Heart. 

Outline  of  dulness       .*   Dulness  pear-Khafied.  and  en     (  Dulness  not  pear-shaped,  and  en- 

'       largement  chk'fly  upward.        C      largemont  chiefly  downward. 

Rate  of  development    f  Often  rapid,  and  then  charac-   f  ^-'s'laHy  very  slow,  though  a  rapid 
of  dulness.    .    .    .    t      teriatic.  ',      dilatation  of  the  heart  sometimes 


( 


occurs. 


Impulse  and  apex- 
beat  


The  impulw,  when  present,  is 
in  the  third  or  fourth  inter- 
space; a])ex-bcat  tilted  up- 
ward and  outward,  or eflfaced. 


Impulse  can  usually  be  felt  to  the 
left  of  the  lower  end  of  the  sttf- 
num  or  in  the  epigastrium. 


Relation  of  dulness     (  Dulness  may  extend  to  the  left  /  Dulness  does  not  extend  to  the  left 
to  left  apex-beat    .   \      of  the  apex-beat.  ^     of  left  apex-beat 

Pain  over  prsecordia 


and  tenderness  In 
the  epigaiitrlum 


Often  present.  \  Usually  absent. 


Pulsation  in  the  veins  ^   xiay  be  present  if  endocarditis  /  ^^^^   present  when   right   heart 
of  the  neck'  ...»       complicates.  '-      dilated. 

r  isually  acute,    in    course    of  f  Usually  chronic ;  often  associated 

*'"°  °^ -       acute  rheumatism,  cirrhotic  "       ^'^^^   chn>nic   valvular  lesions, 

i      Bright's  disease,  etc.  I     fatty  and  fibroid  degeneration. 

Fever *  Often  ]iresent.  f  Absent  unless  from  some  compll- 

'  (      cation. 

The  same  author  also  tabulates  the  facts  in  the  differential  diag- 
nosis between  increased  dulness  due  to  })ericarditis  and  hypertrophy 
of  the  heart  as  follows: 
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B*ieord«Te1opmsnt      UnutUrnpld. 


Impnlie :  a'pei-bMt 


ImpulH,  when  preseat,  li  In 
the  ttiiid  or  foorth  left  later- 
fimee,  ftnd  <■  Iteble ;  apex 
tilled  npvBnl  and  oalwud, 


ImpDln  poimful;  If  left  ventilcla 
hrpertroptated,  apex  dliplued 
dowowanl  tod  outward ;  tfrlgbt 
Tentilcle  bn^^ttniphled,  apex 
dlnplaced  dowDward  and  Inward; 
beat  mar  be  In  tbe  eplgastiinm. 

Cliaracter  of  tbe  ptilK  dependi  on 
tbe  tide  of  the  heait  which  ia 
bjpertrophlcd  and  the  caiue  of 
tbe  hrpenrophy.  When  left  Tea- 
tilclo  hypertiopbled,  and  do 
anrtlo  obstiucUon  or  mitisl  »■ 
guriltatloii,  the  pulae  le  lane 
|_      and  powBrI\il. 

In  emphysema  of  the  lunge  the  cardiac  triangles  may  be  obliterated 
by  the  extensiou  of  the  lung  between  tlie  ohest-Mfall  and  heart.  They 
may  also  be  distorted  by  reason  of  plenral  effusions  pressing  thu 
heart  upward  and  to  tbe  right,  or  in  the  case  of  right-sided  pleural 
effusion  the  heart  may  be  pushed  unduly  to  the  left,  Pneumothorax 
may  cause  similar  results,  or,  ^ain,  old  pleural  adhesions  and  con- 
ditions may  so  displace  the  lungs  or  heart  that  the  triangles  cannot 
be  found. 


Dlagramof  the  normal  heart.  Cheeoutinnoiu       Diagram  or  the  bean  In  aorUc  ol 

line  Indlcallag  tlie  ontllmi  or  the  right,  and   atid  i«KUtgllatlan.   Tbe  dotted  llnei  lodicato 

the  Incomplt'lG  of  ihu  lelt  cavllie*.    (Sth'iiuN.)    enlargement  of  the  left  cavltlea,  eapeclallf  the 

ventricle.      The  llvei-area  onlr  allghtlf  In- 

The  various  \-aIvuIar  and  other  lesions  of  the  heart  result  in 
alteration  in  the  size  of  the  various  cavities  without  the  entire  viscus 
Itein^  equally  affe<'tcd.  Thus  aortic  regui^itation  causes  enormous 
enlargement  of  the  left  ventricle  (dilatation  and  hypertrophy),  and 
aortic  stonosis  also  causes  the  same  enlargement  as  a  rule  in  less 
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degree.  Mitral  regurgitation  causcfl  liyportniphy  and  dilatatioD  of 
the  left  ventricle  and  some  enlargement  of  tlie  left  aarifHe,  as  does 
also  mitral  Btenosis,  Tricuspid  n^ui^italion  causes  liyiiertrophy  and 
dilatation  of  the  right  auricle  and  hypertropliy  of  the  ri^ht  ventricle, 
and  mitral  stenosis  often  has  a  similar  influence  over  the  right  side  of 
the  heart  by  dammtng  back  the  blood  into  the  lungs  and  right  side 
of  the  heart.  The  following  figures  from  Sansom  will  illustrate  the 
deformity  of  the  cardiac  triangles  under  these  various  conditiooa. 
(See  Fig's.  118,  Hi),  120,  and  121.) 


Indlutes  ea- 

Uigetneiit  of  die  lelt  auricle  and  the  left  ren-  Isrgenieiit  c>f  ibe  Wtl  auricle.  Tbe  coiilinuoai 
tilde.  Ibc  coiilliiiiniu  lltiOT  enlurgemeiit  uf  lliuia  •Iiiih'  cnlantemcnt  of  the  ligbl  OTltlec 
the  right  Tcntricle  «ud  Tight  nurlcle.    The     The  llvtr-*n«  in  much  eiilaiged.    (Sansom.) 


Finally,  it  is  to  Ite  remembered  that  much  infurmatiou  as  to  the 
thoracic  organs  may  be  gained  by  the  sensation  of  resistance  offered 
to  the  fingers  on  jKrcusaioii.  It  is  slight  over  cavities,  greater  over 
healthy  luug-tissuc,  still  greater  over  consolidations,  and  very  great 
over  effiisiont^. 

Aust'ULTATiox  of  the  cht«t  reveals  in  health  two  chief  varieties  of 
breath-Hiiunils,  namely,  vesicular  breathing  and  bronchial  breathing. 
The  first  type  is  heard  in  its  most  typicjU  form  over  the  apices  of  the 
luugs  anteriorly,  the  latter  at  the  angles  of  the  scapuhe  posteriorly. 
We  may  listen  to  these  sounds  by  placing  the  car  directly  against  the 
chest,  or  by  the  use  of  a  single  or  a  binaural  stetlioscojw;.  The 
patient  must  lie  in  an  uncoii.st rained  position,  as  should  be  that  of 
the  physician,  and  if  the  ("ar  is  placed  agaiiLst  the  chest,  or  a  single 
stethoscope  is  use<l,  the  face  of  the  physician  aliouKI  always  be  turned 
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away  from  that  of  the  patient,  because  the  breath  of  a  sick  person  is 
often  very  disagreeable  and  the  breath  of  the  doctor  may  be  equally 
annoying  to  the  patient.  Care  should  be  taken  in  the  use  of  the 
stethoscope  to  see  that  the  edge  of  the  bell  is  in  close  contact  with 
the  chest- wall  on  its  entire  circumference. 

The  sounds  which  are  heard  in  health  in  the  chest  on  auscultation 
are  respiratory  and  cardiac.  The  respiratory  sounds  consist,  as 
already  stated,  in  the  vesicular  murmur  and  the  bronchial  or  blow- 
ing sounds,  which  are  sometimes  called  tubular  breathing.  In  the 
vesicles  the  air  is  subdivided  into  many  minute  parts,  whereas  in 
the  bronchial  tubes  it  moves  along  in  a  column.  \\  hatever  may  be 
the  actual  cause  of  the  production  of  normal  vesicular  breathing,  we 
know  that  when  it  is  present  it  signifies  a  healthy  pulmonary  paren- 
chyma, and  when  absent  one  more  or  less  diseased. 

Bronchial  breathing,  normal  in  the  bronchial  tubes,  becomes  an 
abnormal  sign  when  it  is  heard  in  an  area  iu  which  vesicular  breath- 
ing should  be  present,  as  will  be  shown  shortly. 

After  determining  the  fact  that  the  sounds  of  normal  vesicular 
breathing  are  present  in  the  anterior  parts  of  the  chest,  or  that  those 
of  bronchial  breathing  can  be  heard  between  the  shoulders,  we  next 
take  note  as  to  the  relative  duration  of  the  inspiratory  and  expiratory 
sounds.  Normally  in  the  perfectly  healthy  chest  the  ratio  of  the 
expiratory  sound  to  the  inspiratory  sound  is  as  one  to  three,  although 
if  the  volume  of  air  itself  be  measured  the  duration  of  expiration  is 
six  to  five.  In  other  words,  so  far  as  auscultation  of  the  vesicular 
portion  of  the  lung  is  concerned,  inspiration  is  far  longer  than  expi- 
ration. Just  at  this  point  we  learn  one  of  the  most  important  points 
in  the  physical  examination  of  the  chest,  namely,  that  while  the 
expiratory  sound  may  be  entirely  absent  in  health,  any  marked 
increase  in  its  length  and  loudness,  so  thatit  equals  or  exceeds  the 
inspiratory  sound,  is  a  sign  indicative  of  some  diseased  state  which 
impairs  the  elasticity  of  the  lung,  such  as  early  tuberculosis,  pneu- 
monia, and  emphysema. 

The  other  variations  in  the  vesicular  respiratory  sounds  differing 
from  those  of  health  are  harsh,  or,  as  it  is  sometimes  called,  puerile 
breathing,  and  irregular  breathing.  In  children,  as  the  term  "  puerile 
breathing  "  indicates,  the  normal  vesicular  breathing  is  loud,  clear, 
and  harsh,  because  of  the  great  elasticity  of  the  lung  and  the  thin- 
ness of  the  chest-wall.  If  it  is  exaggerated  in  a  child  or  present  in 
the  area  of  normal  vesicular  breathing  in  adults,  it  usually  indicates 
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some  irritation  of  the  bronchial  mucous  membrane.  If  it  is  found 
in  the  apices  of  the  lungs  in  a  marked  degree  and  expiration  is 
prolonged,  it  is  an  important  and  fairly  sure  sign  of  early  pulmonary 
tuberculosis. 

Sometimes  physicians  speak  of  '^  broncho- vesicular  breathing," 
meaning  a  breath-sound  consisting  of  both  bronchial  and  vesicular 
sounds.  It  is  sometimes  heard  in  a  healthy  person  when  he  breathes 
superficially,  and  in  disease  usually  indicates  early  pneumonic  changes 
or  early  tuberculosis  of  the  lung.  It  is  only  of  value  as  a  diagnostic 
sign  if  localized  in  one  part  of  the  lung. 

This  harsh  breathing  of  exudation  and  thickening  differs  from 
normal  puerile  breathing  in  this  important  particular,  namely,  that 
in  the  former  expiration  holds  its  normal  ratio  to  inspiration, 
whereas  in  the  latter  it  is  greatly  prolonged. 

Irregular  breathing  occurs  in  the  chest  of  a  healthy  sobbing  child 
and  in  that  of  an  hysterical  woman,  but  it  possesses  pathological 
significance  if  it  occurs  when  a  full  breath  is  taken,  as  it  is  often 
present  as  an  early  sign  of  incipient  pulmonary  phthisis. 

Bronchial  breathing  in  health  is  best  heard  in  the  posterior  part 
of  the  chest,  as  already  stated,  between  the  scapulae  and  the  seventh 
cervical  to  the  fourth  dorsal  vertebra.  When  this  bronchial  or 
tubular  breathing  is  heard  in  other  parts  of  the  chest  it  is  a  sign  of 
disease,  for  while  the  bronchial  tubes  arc  distributed  to  all  parts  of 
the  lung,  the  breath-sound  which  is  in  them  is  masked  by  the  sounds 
of  vesicular  breathing  and  muffled  by  the  lung-tissue  surrounding 
them.  If  this  vesicular  tissue  becomes  consolidated  by  disease,  the 
vesicular  murmur  is  lost  and  the  solid  lung  transmits  the  bronchial 
sounds  directly  to  the  ear  of  the  examiner.  Bronchial  or  tubular 
breathing,  or,  as  it  is  sometimes  called,  *'  blowing  breathing,"  heard 
in  the  part  of  the  lung  in  which  vesicular  breathing  is  normally 
heard,  is  therefore  a  sign  of  tubercular  or  pneumonic  consolidation 
(Fig.  122)  or  of  compression  or  collapse  of  the  lung  above  a  pleural 
effusion.  Bronchial  breathing  is  also  heard  in  the  area  of  the  chest,  in 
which  vesicular  sounds  normally  predominate,  and  in  cases  of  cavity 
of  the  lung,  l)ecause  in  such  a  lung  the  bronchial  sound  is  trans- 
mitted directly  to  the  cavity,  and  thence  to  the  ear  without  being 
inflamed  by  the  intervention  of  healthy  lung-tissue.  In  other 
words,  consolidated  tissues  and  cavities  transmit  sound  better  than 
the  normal  vesicular  portion  of  the  lung,  which  is  a  combination 
of  air  and  vesicular  wall.     If  the  cavity  be  large,  we  have  a  loud 
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sound  developed  by  the  trauamissioa  of  the  broncliial  sound  ioto  its 
open  space  and  by  the  pasiiage  of  air  through  it.  This  is  called 
cavernous  breathing.  It  the  cavity  is  not  very  large,  or  is  pecu- 
liarly situated  in  relation  to  tlie  supplying  broncliuij,  we  have  what 
ia  called  "  amphoric  breathing  " — that  is,  a  sound  like  that  produced 
by  blowing  over  the  inoiith  of  an  empty  bottle.  Thi^  sound  is  also 
rarely  heard  in  (saea  of  pneuniothoras  in  which  the  bronchial  tubes, 
running  near  to  the  pleural  cavity,  transmit  their  sound  to  the  air 
in  the  pleural  space. 


IncreBned  vocal  re«on>nce  and  fre 
mflua  on  auMMilutUon  and  jn\- 
I»llon.    l>ulneMon  percuMlmi 


Broncliial  breathli 


PneumooiB  of  the  Inferior  lobe  with  tlie  physical  slgat  ch«r«;terl)llo  of  cooioUdillon. 


It  is  never  t^i  lie  forgotten  that  in  examining  the  chest  the  two 
sides  must  be  compared,  since  the  well  side  often  gives  a  standard 
for  that  affected  by  disease,  and  in  doing  bo  it  must  be  remembered 
that  disease  not  only  modifies  the  signs  in  the  lung  in  which  tlie 
morbid  proce>«9  in  situutetl,  but  also  changes  the  normal  signs.  Thus 
pneumonia,  or  pleurisy  or  pleural  effusion,  causis  a, louder  vesicular 
and  bronchial  breathing  on  the  healthy  side  than  is  normal  because 
this  lung  has  to  take  in  more  air  to  make  up  for  the  loss  of  activity 
on  the  diseasi'd  side.  Great  care  should  therefore  l»e  exercised  that  the 
loud  harsh  breathing  of  the  healthy  |)art  in  such  ii  condition  is  not 
mistaken  for  the  harsli  breathing  of  disease. 

There  are  a  numlwr  of  other  sounds  heard  in  the  chest  in  cases 
of  disease  of  the  air-passages.  Tlu-se  consist  in  rales  of  various 
kinds,  voice-sounds  (vocal  resonance),  friction -sounds,  and  succusslon 
notes  or  sounds. 
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Rdles  are  divided  into  two  chief  classes,  moist  and  dry.  The 
moist  are  subdivided  into  the  crepitant,  or  crackling,  the  fine  bub- 
bling, and  the  coarse  bubbling.  The  dry  are  called  sonorous,  or 
sibilant  and  hissing.  Sometimes  the  sonorous  rales  are  called  rhon- 
chi.  The  fine  crepitant  r£ile  is  best  imitated  by  pressing  the  thumb 
and  finger-tip  tightly  together  and  then  separating  them  while  they  are 
held  near  the  ear.  This  riile  is  due  to  the  separation  of  the  vesicular 
walls,  which  have  become  adherent  because  of  exudate.  It  occurs, 
of  course,  during  the  latter  part  of  inspiration,  and  is  an  important 
sign  of  croupous  pneumonia  in  its  early  stages  before  consolidation 
has  occurred.  It  also  is  heard  in  cases  of  pulmonary  collapse  and 
oedema,  but  not  always  in  any  of  these  diseased  couditions.  Care 
should  be  taken  that  the  fine  nlles,  sometimes  heard  in  the  chest  at 
the  bases,  posteriorly,  in  a  person  who  has  been  long  in  one  position 
in  bod,  are  not  thought  to  be  indicative  of  pneumonia. 

Fine  bubbling  r^les  occur  chiefly  in  the  smaller  bronchioles  and  the 
coarse  bubbling  rEles  in  the  larger  bronchioles,  and  they  are  caused 
by  the  passage  of  air  through  liquid  or  mucus.  These  are  commonly 
heard  in  bronchitis  and  in  pulmonary  oedema  in  the  lower  parts  of 
the  chest,  chiefly  posteriorly.  If  such  rSles  are  heard  anteriorly  or  in 
the  area  for  vesicular  breathing,  they  indicate  the  stage  of  resolution 
of  a  pneumonia,  or  if  this  disease  has  not  been  present,  or  is  long 
gone  by,  they  possess  the  serious  import  of  breaking  down  of  tissue 
from  tuberculosis  in  the  lung.  Sometimes  tht»se  rSles  are  limited  to 
inspiration  or  expiration.  In  convalescence  from  an  attack  of  asthma 
they  occur  with  a  to-and-fro  character,  and  are  often  musical  or  tink- 
ling in  character. 

If  a  cavity  has  formed  and  liquid  is  in  it,  we  may  hear  in  the 
chest  a  peculiar  hollow  tinkling,  called  by  Laennec  '^  metallic 
tinkling.''  These  sounds  are  sometimes  heard  over  the  stomach 
when  this  viscus  is  in  motion  and  contains  a  little  liquid  and  air. 

There  is  another  condition  in  which  metallic  tinkling  is  heard 
very  clearly,  and  that  is  in  hydro-pneumothorax.  In  this  condition 
there  is  a  continual  dropping  of  liquid  from  the  apex  of  the  chest, 
or,  more  correctly,  from  the  compressed  lung  in  the  apex  of  the 
chest,  and  as  the  drops  fall  through  the  air  in  the  chest  they  strike 
the  surface  of  the  watery  effusion  with  a  tinkling  sound.    (Fig.  110.) 

Rales  are  often  removed  or  altered  in  character,  if  not  crepitant, 
by  coughing. 

It  has  already  been  pointed  out  that  dry  rales  may  l)e  divided  into- 
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the  coarse  or  sonorous  and  the  small  or  fine  sibilant  rales.  Thcj 
are  produced  by  the  passage  of  the  air,  in  the  large  or  smaller  bron- 
chial tubes,  through  partly  inspissated  and  sticky  mucus.  If  they 
are  sonorous,  the  larger  tulxis  are  the  part  involved ;  if  sibilant,  the 
small  bronchioles  are  affected. 

It  should  not  be  forgotten  that  harsh  breath-sounds  made  in  the 
mouth  or  in  the  nose  may  cause  the  transmission  of  rough  sounds  or 
rSles  into  the  lungs,  which  will  mislead  the  physician  in  his  diagnosis 
if  he  thinks  they  arise  in  the  pulmonary  tissues. 

Fridion^omuh  in  the  chest  depend  upon  disease  of  the  pleura  or 
of  the  |)ericardium,  generally  the  former.  Normally  the  visceral 
and  parietal  layers  of  the  serous  membranes,  which  form  the  peri- 
cardium and  pleune,  present  smooth  surfaces  which  glide  over  one 
another  noiselessly,  but  when  they  become  roughened  by  disease  a 
sound  of  friction  is  developed.  Sometimes  the  friction-sound  is  so 
slight  as  to  be  almost  inaudible,  and  again  so  harsh  as  to  sound  like 
a  loud  creaking,  which  can  be  not  only  heard,  but  will  convey  a  sen- 
sation to  the  hand  when  it  is  placed  on  the  chest.  As  a  rule,  friction- 
sounds  due  to  pleuritis  are  b(»8t  heard  toward  the  close  of  inspiration 
and  occur  only  in  the  early  stage  of  the  disease,  ceasing  with  the  de- 
velopment of  the  effusion  and  perhaps  reappearing  as  the  effusion  is 
absorbed.  The  place  where  the  souud  is  most  audible  is  the  axilla. 
If  a  friction-sound  is  heard  at  the  apex  of  the  chest,  tuberculosis  will 
often  be  the  cause  of  its  existence  in  this  locality.  Care  should 
always  be  taken  that  fine  rales  are  not  mistaken  for  friction-sounds. 
They  can  be  separated  one  from  the  other  by  the  recollection  of 
the  facts  that  rales  are  modified  by  coughing,  not  affected  by  deep 
pressure  on  the  chest- wall,  and  are  usually  well  diffused,  while  the 
friction-sound  is  not  modified  by  coughing,  is  intensified  by  pressure 
on  the  chest- wall,  and  is  usually  limited  to  a  narrow  area. 

Pericardial  friction-sound  is,  of  course,  heard  best  in  the  prsecor- 
dium  at  the  base  of  the  heart — that  is,  at  about  the  third  rib.  It  is 
separated  from  pleural  friction  by  the  fact  that  it  continues  when 
the  patient  holds  his  breath. 

Vocal  resonance  is  closely  allied  to  the  sensation  calleil  vocal  fre- 
mitus which  is  felt  on  palpation,  as  already  described  in  this  chapter. 
It  is  due  to  the  transmission  of  the  voice-sounds  down  the  trachea 
into  the  bronchial  tubes  and  bronchioles,  and  thence  through  the 
various  portions  of  the  lungs.  If  a  stethoscope  is  placed  in  the 
ei)isternal  notch  while  the  patient  speaks,  and  the  ear  of  the  exam- 

18 
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iner  which  is  not  closed  by  the  instrument  is  closed  by  the  pressure 
of  his  finger,  the  voice  of  the  [mtient  will  be  very  clearly  heard.  If 
the  stethoscoiKi  be  placed  l)etween  the  vertebral  column  and  the 
scapula  posteriorly — in  other  words,  over  the  bronchial  tubes — the 
voice  will  also  be  clearly  heard,  but  not  as  clearly  as  over  the 
trachea,  for  two  reasons:  first,  because  the  sound  has  already  been 
divided  into  the  different  bronchial  tubes,  aud,  second,  because  the 
thickness  of  the  chest-wall  muflles  it.  If  the  stethoscope  be  placed 
over  the  anterior  part  of  the  chest  toward  the  sides  in  the  area  of 
typical  vesicular  breathing,  the  sound  of  the  voice  will  be  still  more 
modified,  because  the  sound,  like  the  air  that  conveys  it,  is  now 
minutely  subdivided,  and  the  vibrations  are  decreased  by  the 
multitude  of  vesicular  walls.  Of  course,  the  degree  of  transmis- 
sion of  vocal  resonance  is  governed  largely  by  the  character  of 
the  voice,  and  for  this  reason  it  is  more  distinct  in  men  than  in 
women. 

If  the  patient  being  examined  is  a  man  and  has  a  well-developed 
voice,  it  is  usually  best  to  have  him  speak  in  a  whisper,  because  the 
full  volume  of  his  voice  is  so  great  that  it  will  be  heard  all  over  the 
chest  and  the  nice  differences  between  the  transmission  of  the  sound 
in  the  healthy  lung  and  the  diseased  area  cannot  l)e  distinguished. 
Usually  we  get  the  patient  to  sjwak  by  asking  hitn  to  repeat  his 
name  or  to  count  *'  one,  two,  three."  The  unemployed  ear  of  the 
physician  should  always  be  closeil,  and  the  counting  or  speaking 
only  be  continued  while  the  physician  is  actually  listening  to  the 
chest. 

In  diseased  states  of  the  lung  we  find  the  resonance  is  increased 
by  those  changes  which  aid  in  the  transmission  of  the  sound  and 
decreased  by  those  chano:es  which  obstruct  its  transmission.  As 
pointed  out  when  speaking  of  vocal  fremitus,  a  solidified  lung  and 
the  opposite  state,  namely,  a  cavity,  transmit  sound  better  than 
healthy  tissue,  which  is  partly  air  and  |)artly  lung-tissue.  We  find, 
therefore,  that  the  vocal  resonance,  or  the  sound  of  the  voice  of  the 
patient  when  he  speaks,  is  increased  in  pneumonia,  in  tulx^rcular 
consolidation,  and  in  cavity,  and  decreased  in  cases  of  emphysema, 
or  in  cases  in  which  a  pleural  effusion  separates  the  lung  from  the 
chest  and  deadens  sound.  (Fig.  107.)  Vocal  resonance,  however, 
may  he  increased  over  pleural  effusions,  particularly  the  resonance  of 
the  whispered  voice.  This  is  called  **  Baccelli's  sign,"  and  BaccelH 
claims  that  it  serves  to  separate  serous  effusions  from  purulent  effu- 
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sions^  because  in  his  experience  it  is  absent  in  the  latter  class  of 
cases  and  present  in  the  former.^ 

When  a  cavity  is  situated  near  the  surface  of  the  lung  so  that 
the  sound  of  the  voice  is  transmitted  to  it  and  from  it  through  the 
chest-wall  with  unusual  clearness,  the  sound  so  clearly  heard  is  called 
*'  l)ectoriloquy."  It  is  usually  very  marked  over  a  cavity  connected 
with  a  bronchial  tube. 

Sometimes,  when  the  voice  sounds  through  the  chest-wall  as  if  it 
were  of  a  bleating  character  it  is  called  '*  segophony."  It  is  usually 
heard  at  the  angle  of  the  scapula,  near  the  margin  of  a  pleural  effu- 
sion and  is  supposed  to  be  caused  by  compression  and  partial  occlu- 
sion of  a  bronchus. 

Finally,  in  pyo-  or  hydro-pneumothorax,  if  the  ear  be  placed 
against  the  chest  and  the  patient  is  shaken,  we  have  developed  a 
splashing  or  stopping  sound,  called  ''  Hippocratic  succussion."  It 
is  not  always  heard  in  these  cases  and  may  be  developed  when  a 
large  cavity  in  the  lung  is  partly  filled  with  liquid. 

The  healthy  physical  signs,  and  the  variations  from  the  normal 
signs  met  with  in  diseased  conditions  of  the  lungs,  have  now  been 
discussed.  The  next  step  is  to  group  these  various  signs  with  other 
characteristic  symptoms  in  order  that  we  may  obtain  a  complete 
picture  in  the  diagnosis  of  a  given  disease. 

Let  us  suppose  that  a  patient,  previously  in  health  or  without 
any  serious  pulmonary  complaint,  is  found,  on  a  physical  examination 
of  his  chest,  to  have  rapid  breathing,  a  somewhat  anxious  expres- 
sion ,  a  bright  eye,  and  a  dusky  flush  on  one  or  both  cheeks.  Palpation 
discovers  a  hot,  fevered  skin,  which  is  dry  or  more  rarely  moist,  and 
increased  vocal  fremitus  over  both  sides  of  the  chest,  more  marked 
on  one  side  than  the  other.  Percussion  reveals  impairment  of  reso- 
nance over  the  area  where  fremitus  was  found  most  increased,  and 
auscultation  in  this  area  shows  bronchial  breathing,  fine  crepitant 
rales,  and  increased  vocal  resonance.  Under  these  circumstances 
we  have  before  us  the  physical  signs  of  acuie  croupous  pneu- 
monia. The  pulse  is  apt  to  be  rapid,  but  not  as  fast  as  the 
respiration  would  lead  us  to  expect.  The  diagnosis  is  confirmed  by 
the  pain  in  the  side  affected,  by  the  cough,  the  rusty,  sticky  sputum, 
and  the  history  that  the  illness  was  sudden  in  onset  and  was  initi- 
ated  by  a  chill  which  may  or  may  not  have  followed  exposure* 

1  This  sign  is  mentioned  here  for  what  it  is  worth.    The  writer  has  neyer  been  able  to  use  it 
with  success. 
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After  a  few  days  the  rjiles  di.sapi)ear  as  consolidation  becomes  com- 
plete in  the  affected  part,  and  the  area  which  gave  impaired  reso- 
nance on  |)ercussion  now  gives  a  dull  note,  while  the  bronchial 
breathing  in  the  affected  {lart  becomes  more  marked.  The  lips  are 
apt  to  be  attacketl  by  herpes.  With  the  fall  of  temperature,  or 
crisis,  which  may  be  n^ached  by  the  third  to  the  ninth  day,  the  rales 
return  (rales  rcdux)  and  become  more  and  more  loose,  coarse,  and 
moist,  as  resolution  progresses,  until  the  lung  becomes  entirely  clear 
and  only  a  slight  roughening  of  the  breath-sounds  is  to  be  heard. 
Bad  symptoms  in  such  a  case  are  delirium,  a  feeble  pulse,  a  fwble 
heart  with  distant  heart-sounds,  or  one  in  which  the  action  is  labored 
and  irregular.  Prune-juice  sputum,  or,  as  the  disease  progresses, 
purulent  sputum,  are  bad  signs  also.  If  the  temix^rature  falls  to 
normal  alK)ut  the  fifth  day  and  then  rises  again,  forming  a  pseudo- 
crisis,  the  attack  will  probably  be  prolonged. 

The  condition  of  croupous  pneumonia  cannot  readily  l)e  confused 
with  any  other  disease  bec^ause  of  its  characteristic  symptoms,  but 
catarrhal  pneumonia  and  tul)erculosis  of  the  lung  often  are  confused. 
In  catarrhal  pneumonia  the  i>atient  usually  presents  a  history  of 
some  illness.  The  disease  rarely  begins  with  the  marked  and  start- 
ling symptoms  of  the  croupous  form,  but  is  insidious  aud  accom- 
panied by  a  milder  but  more  prolonged  and  constant  fever.  Per- 
cussion often  will  not  give  the  positively  dull  note  which  can  Ikj 
eliciteil  in  croupous  pneumonia,  and  oniy  impairment  of  resonance 
may  be  develo|)ed.  There  is  increased  vcxtil  fremitus  on  {xalpation 
and  increased  \oci\l  resonance  on  auscultation;  thei'e  are  also  in- 
creased bnmchial  breathing  and  more  bronchial  rales  than  in  the 
crou[K)us  form,  for  the  disea;?e  is  a  broncho-pneumonia,  involving 
the  bronchial  tubes  and  vesick^.  The  signs  are  generally  diffuse, 
very  often  heanl  Ix^t  at  the  bases  posteriorly,  aud  clear  tu1)ular 
breathing,  such  as  is  heanl  in  the  croupous  form,  is  rarely  to  be 
found.  The  >putum  is  not  stickv  or  rustv  :  the  fever  dtH»s  not  end 
by  crisis,  hut  rather  by  lysis :  and  the  lung  returns  to  its  normal 
state  very  sU>wly,  its  progri»ss  toward  health  often  remaining  almost 
stationarv  for  wtvks  at  a  time. 

The  st'paration  of  these  symptoms  of  catarrhal  pneumonia  from 
those  of  early  pulmonary  tul)ercu]osis  are  practically  imj>ossible  by 
the  physical  signs  until  the  case  has  progressLil  to  a  well-advanced 
position.  Often  catarrhal  pneumonia  merges  into  tiie  tulx?rcular 
condition,  and  viry  often  tlie  diagnosis  of  c»atarrhal  pneumonia  pn>ves 
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to  have  been  made  ia  a  case  in  which  the  disease  is  really  tuberculosis'. 
We  have  to  rest  tlie  diagnosis  of  tuberculosis  chiefly  oa  the  family 
history,  the  personal  history,  the  fact  that  recovery  does  not  take 
place,  and,  more  important  than  all,  the  presence  of  tubercle  bacilli 
in  the  sputum,  or  yellow  elastic  fibres  which  indicate  a  breaking  dowa 
of  the  lung-titjsues. 

If  the  malady  be  tubercular  and  progressive,  wc  soon  6nd  in  the 
cbest  and  sputum  signs  which  make  the  diagnosis  clear.  The  clieet 
on  inspection  does^not  move  with  costal  lireathiug  as  much  as  is 
normal ;  the  hand  placed  upon  it  feels,  »vhea  tlie  patient  speaks,  that 
there  is  not  only  increascfl  fremitus  hut  a  bubbling  feeling  from 
coarse  riiles,  and  auscultation  also  reveals  the  signs  of  the  breaking 
down  of  lung-tissue.  Finally,  when  a  cavity  is  developed  the  pereus- 
siou-sound  over  it  becomes  high-  _^^  ^^ 

pitched,  and,  if  the  cavity  be  large, 
almost  tympanitic,  although  all 
around  it  duluess  may  be  present. 
The  breathing  now  becomes  more 
tubular  or  amphoric,  and  vocal 
resonance  may  he  increased  to  such 
an  extent  that  bronchophony  or 
pectoriloquy  becomes  marked  even 
in  that  part  of  the  lung  in  which 
in  health  the  vesicular  sounds  are 
heani  most  typi*«lly.  (Fig.  12.3.) 
Pmlongation  of  expiration  is  also 
present,  aud  sweats,  irregular  hec- 
tic ffver,  and  great  lais  of  flesh 
ensue. 

The  history  of  the  case  and  its 
symptoms  are  our  chief  means  of 
separating  pulmonary  abscess  from 
pulmonary  tuberculosis  with  the 
development  of  cavity,  for  the 
physical  signs  are  about  tlie  same. 
In  cases  of  abscess  we  find  that  the 
patient  has  suffered  from   pncn-     "^*  '""'' 

monia  or  from  pyiemia,  with  embolic  infarction.  In  other  esses 
dischai^es  front  the  nose  and  throat  entering  thi-  lungs  produce  such 
lesions.     The  symptoms  of  alweess,  whicli  se{>arate  it  from  cavity 


brealhlngaiiiJ  wliliiiKriiiK  pectoilloqa]',  and 
tbcaucer  ring  that  iircunntlldaliaii  (dulneai), 
with  raplil  breaking  down  of  tlie  1ung-tlttu« 
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due  to  tuberculosis,  are  as  follows:  In  abscess  the  lesion  exists  in  the 
lower  lobe  as  a  rule,  while  the  tubercular  cavity  is  usually  found  at 
the  apex  or  in  the  upper  lobe.  The  constitutional  disturbance  in 
abscess  is  often  very  slight,  whereas  in  tuberculosis  it  is  usually  severe. 
In  abscess  the  sputum  is  copious  and  purulent,  and  often  coughed  up 
in  gushes,  whereas  in  tuberculosis  it  is  often  scanty,  and  not  markedly 
purulent  as  a  rule.  Again,  in  the  last-named  disease  tubercle  bacilli 
may  be  found,  but  they  are  absent  in  abscess. 

If  the  patient  has  the  signs  of  cavity  of  the  lung,  and  in  addition 
an  exceedingly  fetid  breath,  with  great  wasting,  the  case  is  probably 
one  of  pulmonary  gangrene.  Gangrene  is  usually  found  at  the  base 
of  one  lung,  as  is  abscess.     The  sputum  is  usually  brownish. 

Bronchiectasis  with  fetid  breath  is  occasionally  met  with,  but  the 
fetor  after  coughing  is  never  so  horribly  strong  as  it  is  in  cases  of 
gangrene. 

There  are  two  areas  in  the  lung  often  affected  very  early  in  pneu- 
monia, particularly  of  the  croupous  type,  and  in  pulmonary  tubercu- 
losis, which  are  apt  to  be  overlooked,  namely,  the  axilla,  and  the 
septum  between  the  upper  and  middle  lobe  on  the  right  side,  an 
area  only  exposed  to  percussion  and  auscultation  when  the  right  hand 
of  the  patient  is  placed  on  top  of  his  bead  in  such  a  way  that  the  angle 
of  the  scapula  is  drawn  away  from  the  vertebral  lino.  (Fig.  124.) 
If  this  is  done,  the  inner  border  of  the  scapula  will  approximate  the 
line  of  the  septum,  and  along  this  line  there  will  often  !)e  found 
in  tuberculosirt  of  this  portion  of  the  lung  marked  dulness  on  per- 
cussion or,  on  auscultation,  rfiles,  and  the  other  physical  signs  of 
consolidation  even  though  the  physician  is  unable  to  find  elsewhere 
any  evidence  of  local  disease  to  account  for  the  general  systemic 
symptoms.  Very  often  careful  auscultation  of  the  axillary  area 
will  also  reveal  si^ns  not  to  Ik)  found  elsewhere  which  account  for 
the  illness,  such  as  those  of  pneumonia  or  pleurisy,  for  here,  as  a 
rule,  the  friction-sounds  of  the  latter  affection  are  best  heard. 

The  physical  signs  of  pulmonary  (edema  may  develop  suddenly 
as  a  result  of  an  injury  to  the  vagus,  or  in  acute  disease  of  the  lungs. 
Generally,  however,  their  onset  is  slow  and  insidious,  but  the  rapid 
breathing,  crepitant  rales,  the  limitations  of  these  signs  to  the  lower 
part  of  the  chest,  combined  with  duluess  on  percussion,  the  absence 
of  fever,  the  frothy  sputum,  and,  it  may  be,  the  history  of  renal 
disease  all  point  to  the  true  state  of  affairs. 

There  is  another  state  that  gives  dulness  on  |)ercussion,  crepitant 
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rales,  au<l  the  otlier  physical  aigusof  pDcumoiiia,  i]aniely,.pulmouary 
congestion  do|>endent  upon  the  action  of  a  feclile  heart  in  the  course 
of  prolonged  exhausting  fevers;  hut  the  history  of  the  illoesB,  the 
feeble  heart,  and  the  development  of  these  signs  in  the  dependent 
parts  of  the  chest  effectually  preclude  the  idea  of  any  acute  inflam- 
matory process  in  the  lung.  , 


% 


"^^ 


Finally,  we  froipieiitly  have  after  a  pulmonary  apoplexy  an  area 
of  4r(ins()lidatIou  in  the  hm<;;  but  If  this  l>c  tlic  case,  we  also  have, 
as  a  rule,  a  histury  of  liLCinoptysis.  This  condition  is,  however, 
comparatively  rai-e. 

To  (utc  another  form  of  thoracic  diwa*o,  let  us  su]>pose  that  a 
healthy  man  is  seized  with  pain  in  the  thorax  and  a  cliill  followed 
by  fever.    Au  examination  of  Im  tluirux  will  reveal  on  inspection 
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deficieDl  brc»tliing  on  the  afteoted  side,  which  is  fixed  because  of  i>ain 
produced  by  the  iDflaraed  pleural  surfaces  movinpj  over  one  another 
on  inspiration.  Exaggerated  breathing  will  be  found  on  the  oppo- 
site side  to  compensate  for  this  fixation,  and  auscultation  on  the 
painful  side  will  reveal  a  friction-sound,  probably  best  heard  in  the 
axilla.  After  these  signs  have  existed  some  hours  the  se(»nd  stage 
develops,  and  as  effusion  takes  place  we  find  that  the  friction-sound 
disappears  and  that  the  affected  side,  previously  almost  normally 
resonant,  is  beginning  to  become  dull,  and,  finally,  is  flat  on  per- 
cussion at  the  most  dependent  part  of  the  pleural  sac,  namely, 
at  the  base  of  the  lungs  posteriorly.  This  area  of  flatness  on 
percussion  gradually  rises  higher  and  higher  until  the  effusion  is 
completed.  It  extends  anteriorly,  and  may  be  demonstrated  as  well 
here  as  it  can  be  posteriorly  and  laterally,  although,  if  the  patient 
lies  on  his  back  or  is  partly  recumbent,  the  entire  anterior  surface  of 
the  chest  may  be  resonant,  owing  to  the  fluid  leaving  the  front  of 
the  chest  and  going  to  the  more  dependent  parts.  In  other  words, 
in  cases  of  non-saceulated  serous  pleural  effusion  changes  in  the  posi- 
tion of  the  patient  cause  alterations  in  the  area  of  flatness  on  percus- 
sion, unless  the  effusion  is  large  enough  to  fill  the  chest  entirely, 
when,  of  course,  it  is  immovable.  Inspection  will  show  an  increase 
in  the  size  of  the  chest  on  the  diseased  side,  with  bulging  of  the 
intercostal  spaces. 

A  curious  yet  important  point  in  this  connection  is  the  fact  that 
the  line  where  flatness  on  i>ereussion  ceases  at  the  top  of  the  effusion 
posteriorly  is  wavy  or  sigmoid  (S-shaped).  Above  the  level  of  the 
effusion  percussion  over  the  compressed  lung  gives  a  somewhat  hollow 
note  or  hyper-resonance,  called  **sko(laic  ix'sonanc^e,"  and  the  sense 
of  resistance  to  the  percussed  finger  is  less  at  this  point  than  over 
the  effusion,  where  the  resistance  is  great.  In  ausculting  the  chest  in 
the  area  in  which  flatness  has  been  develope<l  by  |>ercussion  very 
distant  breath-sou nd.s  are  au(lii)le,  except  in  the  hack  near  the  verte- 
bral column,  where  there  may  be  marked  blowing  breathing.  If 
the  pati(»nt  sjieaks,  there  will  be  found  loss  of  vocal  resonance 
and  of  fremitus  over  the  effusion,  but,  along  the  margin  of  the 
spine  on  the  diseased  side,  there  may  l>e  heard  in  some  cases  bron- 
chophony, or  even  the  bleating  voice-sound  called  legophony.  In- 
spection and  palpation  will  show  the  apex-beat  of  the  heart  displaced 
to  the  right  and  downward  in  cases  of  effusion  into  the  left  pleura, 
and  to  the  left  in  ciisesof  right-sidi»d  effusion.    Again,  if  the  effusion 
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be  on  the  left  side,  it  will  be  found  on  percussing  *'  Traube's  semi- 
lunar space/'  a  space  directly  in  the  nipple-line  and  a  little  below 
the  nipple,  that  the  usual  tympanitic  resonance  normally  found  in 
this  area  is  extinguished  through  the  downwanl  pressure  of  the  fluid. 

If  the  effusion  be  accompanied  by  pneumothorax,  we  will  find 
three  sets  of  physical  signs,  namely,  those  of  effusion,  which  will  be 
at  the  lowest  j)art  of  the  chest ;  next  above  this  an  area  in  which 
percussion  gives  a  clear  tympanitic  note  due  to  the  air  in  the  pleural 
cavity  ;  and  above  this  the  physical  signs  of  the  compressed  lung  in 
the  apex  of  the  chest-cavity.  In  this  condition  we  may  also  hear 
succussiou  or  splashing  sounds,  if  the  patient  is  shaken  while  the 
physician's  ear  is  against  the  chest-wall,  and  the  metallic  tinkling,  or 
dropping  sounds,  as  the  fluid  falls  from  the  top  of  the  chest-cavity 
into  the  effusion.  Again,  we  may  use  what  has  been  called  ^'  dollar 
percussion."  This  consists  in  having  an  assistant  place  a  silver  dol- 
lar against  the  chest-wall  on  the  diseased  side  anteriorly,  and  then 
the  physician  listens  at  the  posterior  aspect  of  the  chest,  with  his 
unused  ear  closed  by  his  finger.  The  assistant  now  strikes  the  sil- 
ver dollar  with  the  edge  of  another  silver  dollar.  If  the  dollars  be 
struck  together  below  the  surface  of  the  effusion,  very  little  of  the 
metallic  sound  will  be  transmitted  through  the  chest.  If  the  dollars 
are  struck  together  at  the  level  of  the  layer  of  air,  the  sounds  come 
through  the  chest-cavity  with  startling  clearness ;  but  if  at  the  level 
of  the  lung,  they  are  less  clearly  heard  than  at  the  level  of  the  air, 
but  more  so  than  at  the  level  of  the  effusion.  The  reasons  for  this 
are  obvious,  for  the  liquid  prevents  the  transmission  of  the  metallic 
sounds,  as  does  also  to  some  extent  the  compressed  lung  at  the  ajiex 
of  the  chest,  whereas  the  space  filled  with  air  conveys  the  sounds 
directly  to  the  ear. 

Finally,  if  the  effusion  is  absorbed  by  unaided  nature,  the  area  of 
flatness  on  j^rcussion  becomes  U*ss  and  less  great  from  above  down- 
ward, the  expansion  of  the  chest  on  inspiration  increases,  the  inter- 
spaa»s  (X»ase  to  bulge,  and  the  friction-sounds  may  return  for  a  brief 
period. 

If  the  effusion  does  not  disappear,  the  physical  signs  of  its  exist- 
ence {)ersi.st ;  and  if  it  l)ecomes  purulent,  the  patient  is  apt  to  lose  flesh 
and  strenii;th,  to  have  chills,  fevers,  and  sweat<»,  and  to  present  all 
the  evidences  of  an  accumulation  of  pus  in  some  part  of  the  body. 
Particularly  is  this  i^esult  apt  to  follow  a  pleurisy  complicating  one  of 
the  acute  infectious  diseases,  such  as  scarlet  fever,  typhoid  fever. 
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some  instances  of  pneumonia,  and  in  many  cases  in  wliich  tuberculosis 
is  responsible  for  the  illness. 

Particular  attention  should  be  called  to  the  possibility  of  pleural 
effusions  coming  on  insidiously.  There  is  probably  no  other  massive 
pathological  change  anywhere  in  the  body  so  often  unsuspected  or 
overlooked,  and  it  is  noteworthy  that  when  pleural  effusion  is  insidi- 
ous in  its  onset  and  devoid  of  prodromes,  that  it  is  often  due  to  an 
undiscovered  tuberculosis,  whether  the  exudate  be  found  to  be  serous 
or  purulent.  Again,  tlie  fact  that  tubercle  bacilli  cannot  be  found  in 
the  effusion  when  it  is  aspirated  in  no  way  proves  that  the  effusion  is 
not  tubercular  in  origin,  since  they  are  rarely  found  in  the  fluid 
even  when  tubercular  pleurisy  is  most  active. 

If  on  aspirating  the  fluid  in  the  chest  it  is  found  to  be  hemor- 
rhagic in  character,  the  c^use  may  be  one  of  the  diseases  which  pro- 
duce marked  asthenia,  notably  carcinoma,  nephritis,  one  of  the  acute 
infectious  diseases  in  a  malignant  form,  and  tuberculosis.  The 
cancer  may  or  may  not  be  in  the  chest.  Rarely  such  an  effusion 
occurs  in  otherwise  healthy  men  without  these  causes.  The  possi- 
bility of  the  hemorrhagic  effusion  being  due  to  a  leaking  aneurism, 
or  to  leakage  from  an  ulcerated  bloodvessel  in  tubercular  disease  of 
the  lung,  is  to  be  remembered. 

If  after  exposure  to  cold  there  is  a  sense  of  sorent^ss  in  the  chest, 
with  more  or  less  oppression  and  a  hard  cough,  which  seems  to  tear 
the  bronchial  tubes,  the  cough  being  without  associated  expectoration 
and  the  febrile  movement  but  moderate,  we  suspect  the  presence  of 
an  acute  bronchitis,  a  diagnosis  which  will  l)e  confirmed  if  we  find 
the  following  physical  signs  : 

There  is  niarktd  roughening  of  the  breath-sounds  all  over  the 
chest,  particularly  over  the  bronchial  tubes  at  the  back,  between 
the  scapulio,  without  any  increase  in  vocal  resonaucc  aud  fremitus,  or 
any  i  nipairinent  of  resonance  on  percussion.  As  the  disease  progresses 
these  rough  sounds  of  harsh  breathing  give  way  to  rales,  which  are  at 
first  fine  and  moist,  then  coarse  and  sonorous,  as  the  second  stage,  or 
stage  of  secretion,  develops ;  and,  finally,  these  decrease  little  by  little, 
as  health  is  approached  and  the  mucus  is  expelled  by  coughing. 
Care  should  always  l)e  taken  to  determine  in  examininj'  a  case  of 
suspected  bronchitis  that  the  symptoms  are  not  due  to  a  broncho- 
pneumonia. 

Should  the  case  Wome  chronic  the  sounds  of  coarse,  and  more  or 
less  sonorous,  rales  will  persist  and  will  become  constant.     Such 
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cases  usually  become  worse  iu  winter  and  the  sputum  is  sometimes 
very  profuse  (bronchorrhoea).  The  physician  should  always  be 
careful  in  these  cases  to  see  to  it  that  renal  disease  or  a  feeble  heart 
is  not  the  cause  of  the  bronchial  disorder.  The  health  suffers  but 
little  in  simple  chronic  bronchitis,  but  if  bronchiectasis  develops,  it 
may  be  much  impaired. 

Under  the  name  "  putrid  bronchitis"  we  have  a  state  in  which 
the  sputum  is  foul  and  expelled  in  a  liquid  form,  in  which  float 
little  yellow  plugs  (Dittrich's  plugs).  This  condition  may  end  in 
pulmonary  gangrene  or  cause  metastatic  abscess. 

The  presence  of  a  barrel-shaped  chest,  with  almost  immovable 
walls  and  marked  abdominal  breathing,  points  to  the  presence  of  em- 
physema of  the  lungs,  and  this  opinion  is  confirmed  if  on  ausculta- 
tion of  the  chest  we  find  marked  prolongation  of  expiration,  dimin- 
ished vocal  resonance  and  fremitus,  and  increased  resonance  on  per- 
cussion. The  face  is  often  quite  cyanotic,  the  su[)erficial  veins  of  the 
neck  turgescent,  the  abdominal  respiratory  movements  abnormally 
great,  and  the  superficial  veins  in  the  epigastrium  enlarged.  If 
bronchitis  or  bronchiectasis  is  associated  with  the  emphysema,  as 
is  frequently  the  case,  we  find  more  or  less  marked  rSles  all  over  the 
chest,  particularly  posteriorly.  Sometimes  a  systolic  murmur  can 
be  heard  over  the  tricuspid  area,  due  to  regurgitation  on  the  right 
side  of  the  heart.  Cardiac  dulness  is  generally  obliterated  by  the 
enlarged  lung,  and  the  apex-beat  cannot  be  felt  except  in  the  neigh- 
borhood of  the  ensiform  cartilage  or  in  the  epigastrium.  Both  the 
hepatic  and  splenic  dulness  are  found  to  begin  and  extend  lower  than 
normal,  owing  to  the  expansion  of  the  lung.  We  may  also  find 
accentuation  of  the  second  sound  in  the  pulmonary  artery.  The 
tricuspid  regurgitation  usually  develops  from  a  damming  up  of  the 
blood  in  the  right  ventricle. 

Wlien  a  patient  is  seized  with  a  violent  attack  of  dyspnoea  its  cause 
may  be  asthma,  a  foreign  body  in  the  air-passages,  or  laryngeal 
spasm. 

If  it  is  asthma,  there  will  be  labored  breathing  iu  which  all  the 
accessory  muscles  of  respiration  in  the  neck  and  trunk  aid  the  ordi- 
nary respiratory  muscles.  The  posture  of  the  patient  will  usually 
be  that  of  sitting  up  in  bed  and  somewhat  leaning  forward.  The 
face  will  !)e  flushed,  the  vessels  of  the  face  and  neck  turgid,  and  the 
lips  may  l)e  cyanotic.  Often  the  patient,  while  sitting  up,  supports 
himself  by  resting  on   his  hands,  which  are  placed  at  his  side  in 
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order  to  raise  his  shoulders  and  fix  the  chest- walls  for  the  contrac- 
tion of  the  muscles  which  arc  endeavoring  to  drive  out  the  air,  for 
it  is  to  be  remembered  that  the  respinitory  difficulty  in  asthma 
depends  more  ui)on  the  fact  that  the  patient  cannot  empty  the  lungs 
than  U]^)on  the  fact  that  he  cannot  fill  them.  As  a  matter  of  fact^ 
they  are  too  full  of  air  which  has  been  used. 

Insj>ection  not  only  shows  these  signs  in  asthma,  but  also  reveals^ 
in  cases  in  which  emphys(»ma  has  not  developed  to  such  an  extent 
as  to  cover  the  heart  with  the  lung,  that  the  aj)ex-l)eat  is  diffused  and 
the  heart  lal)oring.  Palpation  reveals  little,  except  when  coarse  rales 
are  present  in  large  numbers,  when  some  bubbling  may  be  felt. 
Percussion  usually  gives  an  increased  resonance  because  the  chest  is 
inordinately  full  of  air,  and  auscultation  reveals  very  loud  blowing 
breathing,  musical  notes,  or  squeaking  or  creaking  noises,  both  on 
inspiration  and  expiration.  Finally,  as  secretion  begins  to  be  estab- 
lished musical  and  cooing  rSles  may  l)e  heard  in  well-marked 
cases  all  over  the  chest  before  the  ear  is  placed  against  the  patient. 
At  first  these  rales  are  heard  chiefly  on  expiration,  but  very  shortly 
they  occur  equally  loudly  on  both  inspiration  and  expiration.  To- 
wai*d  the  end  of  the  attack  coughing  brings  up  a  limited  amount  of 
sputum,  which  contains  Curschmann's  spirals  and  Charcot-Ijcyden 
crystals.     (See  chapter  on  Cough  and  Expe<:toration.) 

As  asthma  is  a  symptom,  not  a  disease  in  itself,  the  physician 
should  always  examine  the  nose,  with  the  object  of  disc^overing  some 
source  of  reflex  irritation  in  the  nasal  mucous  membrane,  or  the 
urine  to  discover  whether  renal  disease  is  present,  or  the  heart  to 
discover  if  a  c^ardiac  lesion  accounts  for  the  symptoms.  Sometimes 
gastric  disorder  is  responsible  for  the  attack. 

Care  should  be  taken  that  a  catarrhal  pneumonia  developing  after 
an  attack  of  asthma  is  not  overlooked  until  the  patient  is  danger- 
ously ill. 

If  on  ausculting  the  chest  we  find  it  filled  with  musical  and  coo- 
ing rales,  heard  in  every  part,  though  most  marked  in  the  bronchial 
tubes,  we  can  Iw;  fairly  sure  that  an  attack  of  asthma  is  about  j)ass- 
ing  away  ;  but  if,  on  the  other  hand,  the  attack  is  beginning,  the  pro- 
longed expiration,  with  comparatively  few  rales,  the  harsh  bronchial 
brciithing,  and  the  general  objective  symptoms  of  the  case  will  explain 
the  Ciiuse  of  the  ])ulmonary  condition. 

The  (lyspn<i}a  due  to  a  foreign  l>ody  in  the  air-passages,  whether 
it  Ixi  a  piece  of  meat  or  a  false  membrane,  is  quite  different  from 
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that  of  asthma,  for  in  this  case  the  difBculty  is  commonly  in  the 
entrance  of  air.  The  onset  of  the  attack  is  usually  sudden,  but 
insi>ection  will  show  that  on  inspiration  the  costal  interspaces  are 
greatly  drawn  in,  as  is  also  the  epigastrium.  There  will  be  prac- 
tically no  signs  in  the  chest  which  arc  not  evidently  due  to  the 
efforts  at  forced  breathing,  and  a  history  of  having  had  a  foregin 
body  in  the  mouth  or  of  some  laryngeal  disease  will  usually  be 
obtainable.  Obstruction  may,  however,  be  present  and  this  history 
be  absent,  in  cases  in  which  an  abscess  has  burst  into  the  air- 
passages  from  the  mediastinum  or  through  the  posterior  pharyngeal 
wall.  In  such  a  case,  however,  there  would  be,  in  all  probability, 
purulent  ex jKJcto ration. 

Laryngeal  spasm,  i)roducing  difficult  breathing,  causes  symptoms 
precjisely  like  those  of  foreign  body  in  the  larynx,  except  that  in 
spasm  a  cough  is  often  constant  and  is  very  brassy  or  ringing.  The 
patient  will  show  by  a  gesture  with  his  hand  that  the  obstruction  is 
in  the  larynx,  if  unable  to  s{)eak.  Such  obstruction  when  seen  in 
children  is  due  to  spasmodic  croup  as  a  rule,  and,  if  so,  probably 
depends  upon  one  of  three  causes,  namely,  laryngeal  catarrh,  rickets, 
or  digestive  disturbance.  If  in  an  older  person,  it  is  probably  due 
to  aneurism  pressing  on  the  recurrent  laryngeal  nerve,  to  locomotor 
ataxia,  or  growths  in  the  mediastinum  producing  pn^ssure  on  the 
nerve-trunks  going  to  the  laryngeal  muscles.  Sometimes  great 
enlargement  of  the  retro-bronchial  glands  will  cause  laryngeal  spasm, 
or  obstruction  by  pressure. 

Tumors  owmr  in  the  chest  generally  as  mediastinal  growths,  and 
are  most  commonly  sarcomata  or  lymphadenomata.  There  will  be 
found,  if  the  growth  be  large,  evidences  of  its  j>rcssure  upon  the 
ch(»st- wall  such  as  bulging  and  dulness  on  i)ercussion  over  the  swell- 
ing. Tiiis  level  of  dulness  is  unaltered  by  changing  the  posture,  as 
it  would  be  in  pleural  effusion.  Generally  there  will  be  evidence  of 
pressure  on  the  bronchial  tubes,  which  causes  dyspnoea,  and  of  pres- 
sure on  the  thora(»ic  vessels,  which  produces  signs  of  impaired  circu- 
lation assi)r)wn  by  cyanosis,  venous  engorgement,  and  flushing  of  the 
skin  of  the  face  and  neck.  Often  such  growths  cause  pleural  effusions 
by  j)ressnre  on  the  bloodvessels,  or  pnKluce  pulmonary  consolidation 
by  causiui^  an  exudation  into  the  lunir-tissue. 

Tiie  diseaswl  conditions  from  whicii  it  is  necessarv  we  should  dis- 
tinguish  mediastinal  growths  during  life  are  as  follows  :  1.  From 
aneurism.     2.   From  abscess.     3.   From  pleural  effusion.     And  4. 
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From  chronic  pneumonia.  There  are  several  subdivisions  of  these 
diseases  that  might  be  made,  but  to  all  intents  and  purposes  these 
are  sufficient.  Pericarditis  may  perhaps  be  named  as  the  fifth  lesion 
to  be  thought  of. 

Aneurism  in  the  thorax  is  sometimes  so  extremely  difficult  of 
absolute  diagnoi^is  that  but  few  rules  can  be  laid  down  for  its  differ- 
ential diagnosis  from  growths  in  the  mediastinum^  for  deeply  seated 
aneurism  in  this  region  cannot  be  said  to  possess  any  pathognomonic 
symptoms.  The  various  portions  of  the  aorta  in  which  aneurism 
occurs  make  its  symptoms  different  in  almost  every  case,  and  we 
are  forced  to  rely  more  upon  general  conditions  than  absolute  signs. 
Thus,  if  a  patient  has  no  direct  symptoms  of  aneurism,  and  none  of 
those  conditions  present  which  we  know  predispose  to  such  a  lesion, 
such  as  atheroma  of  the  bloodvessels,  due  to  Bright's  disease  or  any 
other  similar  cause,  or  syi)hili8,  rheumatism,  or  a  history  of  violent 
exertion  or  severe  toil,  we  may  with  a  certain  degree  of  assurance 
look  further  for  symptoms  of  mediastinal  trouble  of  another  sort. 
(See  ''Aneurism"  in  this  chapter.) 

Unfortunately,  the  most  common  age  for  aneurism  is  much  the 
same  as  that  for  mediastinal  disease,  although  mediastinal  disease 
seems  to  occur  more  frec^uently  in  youths  than  does  aneurism,  or,  in 
other  words,  is  scattered  over  a  wider  range  of  years.  The  pain  of 
aneurism  is  generally  considered  to  Ix*  more  violent  than  that  of  any 
other  thoracic  lesion,  but  there  exists  reasonable  doubt  whether  the 
lancinating  pain  of  a  growth  in  this  position  does  not  exceed  it. 
This  doubt  rests  on  sufficient  basis  to  prevent  one  using  this  symptom 
as  an  aid  in  any  way  to  diagnosis.  If  the  aneurismal  sac  be  large 
enough  to  give  us  a  wide  area  of  dulncss  on  j)ercussion,  as  Dr. 
Graves  has  stated,  there  ought  to  be  an  ex[)ansile  movement.  Hiemop- 
tysis  is  not  in  any  way  a  differential  sign,  since  in  the  one  case  it 
may  be  due  to  aneurismal  leakage,  and  in  another  to  ulceration  of 
small  bloodvessels  by  pressure  exercised  by  a  tumor,  be  it  aneurismal 
or  malignant,  or  even  benign. 

From  abscess  the  diagnosis  of  mediastinal  tumors  is  much  more 
readily  made.  In  the  first  place,  in  abscess  we  generally  have  a 
history  of  traumatism,  or,  if  the  case  be  one  of  cold  abscess,  it  is 
commonly  aasociated  with  a  history  of  struma.  If  the  abscess  be 
acute,  there  is  generally  the  history  of  pain,  followed  by  a  chill 
more  or  less  severe,  and  fever  ;  or,  if  cold,  then  we  freriuently  have 
irregular  febrile  movements,  with  long-continued  anorexia  and  loss 
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of  flesh.  Cold  abscess,  too,  is  generally  in  the  posterior  mediasti- 
num, while  acute  abscess  generally  occurs  in  the  anterior  space. 

Pulsation  may  frequently  occur,  owing  to  the  transmission  of  the 
aortic  or  cardiac  impulses,  and  affords  no  better  diagnostic  point 
here  than  elsewhere.  In  some  cases,  where  the  theory  of  aneurism 
is  extremely  doubtful  and  the  likelihood  of  abscess  extremely  prob- 
able, an  exploratory  needle  may  be  used,  either  through  a  hole  drilled 
in  the  sternum  or  passed  between  the  ribs  ;  but  a  careful  review  of 
the  history  of  the  case  should  certainly  always  be  made  and  used  as 
a  basis  from  which  to  draw  conclusions. 

By  far  the  greatest  difficulty  may  be  experienced  when  we  attempt 
to  diagnosticate  between  pleural  effusion  produced  by  pleurisy  and 
pleural  effusion  produced  by  mediastinal  disease,  provided  the  case 
be  not  seen  from  the  first  and  the  history  be  obscure.  If  the  effu- 
sion be  not  great,  we  may  be  able  to  discern  friction-sounds  produced 
by  the  rubbing  of  the  tumor  against  the  chest-walls ;  but  if  the  effu- 
sion be  large,  this  sign  may  not  be  recognizable.  All  other  methods 
failing,  it  would  be  advisable  to  tap  the  chest,  and,  if  the  fluid  drawn 
be  fibrinous,  we  know  it  to  be  inflammatory  ;  while  if  it  be  clear 
and  limpid,  or  at  least  thin  and  not  viscid,  it  is  probably  due  to 
pressure.  This  is  not,  however,  a  positive  sign,  since  very  fre- 
quently in  cases  of  asthenic  inflammation  we  have  an  exudate  lack- 
ing entirely  in  the  fibrinous  constituents. 

Tumors  of  the  mediastinum  invading  the  lungs  have  frequently 
been  mistaken  for  chronic  and  even  acute  pneumonia,  passing,  as 
they  do,  along  the  larger  bronchial  tul)es  and  bloodvessels. 

Without  doubt,  in  a  certain  number  of  cases,  either  hypostatic 
pneumonia,  or  pneumonia  due  to  pressure  on  the  bronchial  vessels, 
develops  as  the  tumor  invades  the  lung,  and  in  such  cases  it  is  abso- 
lutely impossible  to  make  any  diagnosis  unless  by  symptoms  of 
pressure  in  the  mediastinum,  or  some  history  pointing  to  such  a 
result.  Walsh  has  stated  that  if  the  lesion  be  due  to  a  tumor,  the 
affected  side  will  increase  in  bulk  rather  than  diminish,  and  that 
dyspncea  out  of  proportion  to  the  degree  of  consolidation  points  to 
a  mediastinal  disorder  rather  than  one  confined  to  the  lungs.  If  the 
heart  be  displaceil  in  either  direction,  the  odds  point  to  mediastinal 
tumor,  l)ut  the  presence  or  absence  of  a  hiemoptysis,  as  has  just  been 
stated,  influences  the  diagnosis  not  at  all. 

The  diagnosis  of  pericarditis  from  mediastinal  lesions  is  much 
more  readily  made.     The  history  of  sudden  priecordial  pain  and  the 
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limited  area  of  dulness  on  j)ereus8iou  aid  us  very  materially  in  decid- 
ing as  to  what  the  disorder  is,  while  the  description  of  the  onset  of 
the  attack,  with  a  few  pointed  questions  as  to  systemic  taints,  etc., 
may  do  much  to  unravel  the  mystery.  The  distention  of  the  peri- 
cardial sac  from  effusion  may  give  us  a  regular  outline  on  percus- 
sion, while  the  duluess  of  mediastinal  disease  may  be  irregular  and 
varying. 

Heart-sounds  and  Signs. 

On  attempting  to  study  the  heart-sounds  we  usually  auscult  the 
neighborhood  of  the  apex-beat  and  exi)ect  to  find,  if  the  heart  l>e 
healthy,  two  sounds,  occurring  one  immediately  after  the  other, 
which  resemble  the  sounds  of  the  words  '^  lub  dup  ;"  the''  lub" 
being  the  so-called  first  sound  of  the  heart  produced  by  the  contrac- 
tion of  the  heart  muscle  and  the  tense  valves,  and*  the  ''  dup  "  being 
caused  by  the  slapping  to  of  the  aortic  valves.  After  listening  in 
this  region  we  next  place  the  ear  over  the  second  right  costal  cartilage 
in  order  to  come  as  near  as  possible  to  the  point  of  origin  of  the  second 
sound  produced  by  the  aortic  valves.  If  the  heart  is  normal,  we  find 
only  these  sounds,  *'  lub  dup,"  and  nothing  else.  If  it  is  feeble  from 
exhausting  disease,  from  fainting,  or  by  reason  of  fatty  degeneration, 
we  find  that  the  sound  "  lub  "  is  feeble,  and  the  "  dup ''  sound  is  also 
feeble,  because  the  valves  do  not  slap  back  into  place  with  as  much 
force  as  is  normal.  If,  on  the  other  hand,  the  heart  is  hypertrophied 
or  stimulated,  we  find  these  sounds  accentuated,  and  it  is  of  impor- 
tance to  remember  that  marked  accentuation  of  the  aortic  second 
sound,  showing  forcible  closure  of  the  aortic  valves,  indicates  a  condi- 
tion of  high  arterial  pressure,  often  the  result  of  vascular  spasm  aris- 
ing from  chronic  contracted  kidney.  On  the  other  hand,  if  the 
pulmonary  second  sound  at  the  second  left  intercostal  space  is  accent- 
uated, it  indicates  an  increase  in  pulmonary  pressure  due  to  impedi- 
ment to  the  flow  of  blood  in  the  lungs.  It  is  markedly  accentuated 
in  both  mitral  obstruction  and  regurgitation  and  in  some  cases  of 
pneumonia. 

The  sounds  j)roduced  at  the  various  orifices  of  the  heart  are  heard 
best  at  the  following  points  (Fig.  125)  :  The  mitral  valve  is  heard 
best  at  the  apex-beat ;  the  aortic  valve  at  the  second  right  costal 
cartilage,  the  tricuspid  valve  over  the  sternum  on  a  line  drawn 
from  the  third  left  intercostal  space  to  the  fifth  right  costal  cartilage, 
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and  the  pulmoDary  valve  at  the  second  left  intercostal  space.     All 
the  heart-sounds  may  be  reduplicated  in  health  and  in  disease  as  the 
result  of  contraction  in  an  uu- 
equal   manner  of  the  (tapillary  ''"'  ^^' 

muscles.  If  disease  of  the  valves 
be  present,  we  are  apt  to  find  re- 
duplication of  the  second  sound 
in  cases  of  mitral  stenosis  and 
lung  disease  producing  an  ab- 
normally high  tension  in  the 
pulmouary  circulation.  Such  re- 
duplication is  also  seen  in  some 
individuals  suffering  from  aortic 
stenosis. 

Supposing  that  on  listening  to 
the  heart  in  the  mitral  area  there 
is  heard  in  place  of  the  normal 
sounds  ("  lub  dup"),  or  with 
thcni,  a  murmur,  what  does  it 

mean  ?     It  means  thai,  frictioa- 

I       I    •  111        •  I  S)io»lnElbeareu  In  which  tbevulquihairl- 

sounds    being    excluded,   either   «,und8  arebe«h(Bniinh«ith.   Ai.the.tM 

valvular    disease    of    the     heart,      for  Ihe  aonlc  ™iTe ;  P,  th»t  for  the  palnumanr 
,    ,  ,      ,     valve  ,  T,  for  (he  irlcuipld  valie ;  and  M,  tor  the 

aiieunsm  of  the  aorta,  or  marked    miini  T«ive. 

aiiiemia  is  present.    Particularly 

is  the  aniemic  murmur  apt  to  be  heard  in  case  of  feeble  children 
sufFerinv  from  chorea,  and  it  will  generally  be  found  most  marked 
at  the  left  margin  of  the  sternum.' 

Having  found  that  there  is  a  murmur,  and,  from  the  absence  of 
auiomia,  that  it  is  due  to  organic  cardiac  disease,  it  is  now  necessary 
to  determine  at  what  orifice  of  the  heart  it  is  produced,  and  the  rule 
is  to  be  remembered  that  a  murmur  is  always  heard  loudest  at  ^>out 
its  point  of  origin.  We  therefore  place  the  ear  over  the  aortic  car- 
tilage (second  right).  If  the  murmur  be  mitral  in  origin,  it  will  not 
be  h(.ard  at  this  place,  unless  it  be  so  loud  us  to  be  transmitted.  If 
it  is  aortiL-  in  origin,  it  will  be  louder  here  than  at  the  apex.  If  it 
is  tricuspid,  it  will  be  loudest  in  the  tncu3]»id  area;  if  pulmonary, 
loudest  lit  the  pulmonary  iireu.  As  murmurs  at  the  tricuspid  and 
pulmonary  valve  arc  rare,  we  netirly  always  have  to  deal  with  aortic 

■  U  miL-t  u^l  bo  forgiiltea  thai  munnun  due  lo  Buduciinlilla  (tlw  »re  frenuenclj-  fuund  in 
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or  mitral  e 


r  holh.    In  this 


vny, 


therefore,  \ 


a  determine 


the  origin  of  the  ninrmur,  and  ihat  it  is  a  mitral  or  an  aortic  murmur. 


Let  us  suppose  that  it  is  mitral. 


regui^itatioD.     This  murmur  o 


We  must  determine  whether  it  is 
that  of  mitral  regurgitation  or 
obstruction,  or,  as  they  are  also 
<»|]ed, iucompetence and  stenosis. 
The  probabilities  are  that  it  is 
the  regurgitant  murmur,  because 
this  lesion  is  oy  far  the  most 
♦■oramon  murmur  heard  in  the 
)ieart;  and  if  to  this  probability 
we  add  the  fact  that  it  is  trans- 
mitted well  into  the  axilla,  and 
even  heard  at  the  angle  of  the 
scapula,  our  diagnosis  i^  greatly 
aided,  for  this  is  the  urea  of 
transmission  of  the  murmur  of 
mitral  regurgitation.  The  most 
important  diagnustic  point,  how- 
ever, is  the  discovery  that  the 
murmur  oecu rs  simultaueoutily 
with  the  first  sound  of  (he  heart, 
or  with  systole — that  i?,  with  the 
apex-heat  or  the  earotid  pulse. 
If  it  does,  and  llie  other  signs 
of  mitral  disease  are  present,  it 
is  almost  certainly  one  of  mitral 
with  the  first  sound,  or  syfltole, 


because  the  ventricle  in  contracting  drives  most  of  the  blood  in  the 
normal  direction  into  the  aorta,  and  also  forces  some  of  it  back 
through  the  auricuto-ventricular  orifioe  into  the  auricle,  causing  a 
regurgitant  murmur.  There  will  be  found  very  often  in  sueh  cases 
a  very  marked  accentuation  of  the  second  sound  at  the  pulmonary 
orilice.  The  area  of  greatest  intensity  of  the  mitral  regui^itant 
murmur  is  shown  in  Fig.  126. 

In  adults  inspection  aud  palpation  will  rarely  reveal  much  of  a  thrill 
over  the  pneconlium  in  mitral  regurgitation,  but  in  children  this 
thrill  is  rarely  absent  and  is  usually  well  marked.  Percussion  will 
show  that  the  area  ol'  cardiac  dulncss  (see  earlier  part  of  this  chapter) 
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is  broadeaed,  extendiog  beyond  the  right  edge  of  the  sternum  aud  to 
the  left  of  the  mamtnillary  line.     (See  Fig.  120.) 

If,  oa  the  other  hand,  it  is  found  that  the  murmur  does  not  occpr 
with  Bystole,  but  just  before  it,  is  not  transmitted  into  the  axilla,  but 
to  the  right,  over  to  the  midsternal  line,  it  is  probably  that  of  mitral 
stenosis — that  is,  the  presystolic  mitral  murmur  (see  Fig?.  126  and 
127).    This  murmur  can  often  be  exa^erated  by  placing  the  paftent 


in  a  prone  position,  and  occurs  befoie  systole,  or  the  firet  sound,  be- 
cause it  is  made  by  the  blood  i>assiug  through  an  obstructed  auriculo- 
ventricuhir  orifice,  and,  as  the  ventricle  docs  not  contract  (systole) 
tilt  it  is  filled,  the  murmur  must  l)e  made  wbile  it  is  filling,  and  so 
is  presystolic  in  time,  Ful[)atiou  of  the  pnecordium  in  such  a  case 
will  usuuily  reveal  a  marked  thrill  in  the  fourth  or  fifth  interspaces. 
If  tlie  compL'nsation  of  the  heart  in  a  case  of  mitral  stenosis  is  broken, 
these  signs  are  accompanied  by  a  very  irregular  action  of  the  heart, 
the  first  sound  becoming  accentuated  and  the  murmur  disap|>earing. 
In  some  cases  what  is  called  a  "gallop  rhythm"  develops,  the  heart- 
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Bounds  being  reduplicated  in  kir'Ii  a  mauopr  ns  to  make  a  galloping 
sound. 

If,  however,  we  Iiave  found  tlie  iiiurraiir  to  Ix:  aortic,"  we  liave 
now  to  exclude  anGurism  and  tlieo  deleriniiie  whether  it  is  that  of 
aortic  regurgitation  or  obstriiction.  Tlie  chaiacteristie  symptoms  of 
aortic  aneurism  are  a  "  bruit  "  or  augrj  murmur,  systolic  in  point 
of  time,  and  heard  best  iu  the  area  between  the  third  rib  and  the 
clavicle  on  the  right  side,  accompanied  by  pulsation,  which  is  often 


the  divlclo  and  ribii,  (rom  Ihe 
■uUioi'i  wBnlt  Id  tbe  JerrUnoii  llmpLUl,  Till*  uue  I)  of  eilnordlnai?  Inlerat  because  [bl> 
plctun  wru  Uken  thlrlj-Hvv  inoatba  after  tlie  author'i  rrieiid.  Dr.  D  D.  Stewart,  biul  Pdued 
kiiarreatoTUieKrowthorilieiDeurlBmbrclcclnilrBla.  Tbe  man  finally  onlered  tlie  Jvl^raon 
M«dlc&I  College  Hoipllal  beoaiue  tbe  aubjectlte  symploraa  of  aneurlim  were  return!  □<;,  and  ■ 
•pot  of  ultenlug  and  pulntlon  wu  lo  be  felt  in  the  lower  rigbl-hand  border  and  at  the  edge 
neil  Ibe  xiphoid  cartilage.    Tbla  umu  [«Ileut  In  nxa  laterally  la  Fig.  109. 

expansile;  by  an  angry  thrill  ;  by  lnilgiiig  of  the  chest-wall  (Figs. 
109  and  128)  if  the  disease  is  advanced  and  presses  forward ;  by  glos- 
siness of  Ihe  skin  over  tiie  bulging ;  by  unilateral  sweating  of  the 
face  and  neek  from  pressure  on  the  cervical  synn»athetic;  by  in- 
equality of  the  pupils  from  the  same  cause ;  and  by  inequality  of  the 
mdial  pulses,  owing  to  the  delay  caused  the  blood  in  cuteriiig  the 
vessels  of  the  arm  on  one  side.  Again,  we  usually  have  a  very 
consideralile  degree  of  dyspnea,  and   sometimes   dysphagia   from 
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pressure  on  the  oesophagus.     There  may  also  be  history  of  syphilis 
and  of  severe  strain  or  injury  in  many  cases. 

Although  these  are  the  general  symptoms  of  aortic  aneurism,  there 
are  others  which  depend  upon  the  seat  of  the  aneurism  and  which 
materially  modify  the  points  so  far  named  in  diagnosis.  Let  us 
suppose  that  a  patient  presents  himself  with  great  engorgement  of 
the  vessels  of  the  head  and  neck  and  arm  of  the  right  side,  with 
perhaps  oedema  of  the  arm.  The  heart  may  be  pushed  downward 
and  to  the  left  and  the  voice  may  be  lost  or  partially  impaired 
by  pressure  on  the  recurrent  laryngeal  nerve  of  the  right  side. 
Generally  such  symptoms  will  be  due  to  an  aneurism  of  the  greater 
curvature  of  the  ascending  aorta,  although  they  may  be  due  to  a 
tumor  in  the  anterior  or  middle  meiliastinum,  but  the  expansile  pulsa- 
tion, the  bruit,  and  the  history  of  the  case  will  often  make  the  differ- 
entiation possible.  Such  a  growth  will  probably  cause  bulging  of 
the  second  or  third  interspace  on  the  right  side.  Again,  let  us 
suppose  that  the  chief  symptoms  manifested  by  the  patient  are  a 
brassy,  ringing,  and  constant  cough,  with  difficulty  in  swallowing,  and 
an  examination  of  the  vocal  cords  shows  that  the  left  cord  is  paral- 
yzed rather  than  the  right,  thereby  causing  hoarseness,  and  there  is 
more  or  less  bulging  and  distention  of  the  innominate  or  left  carotid 
arteries,  while  the  radial  pulse  is  delayed,  then  we  may  consider  tliat 
the  aneurism  is  probably  of  the  transverse  portion  of  the  arch.  Still 
further,  if  an  irregular  action  of  the  heart,  with  great  pain  in  the  back, 
is  found,  in  addition  to  the  ordinary  signs  of  aneurism,  it  is  possible 
that  the  aneurism  may  be  in  the  descending  aorta  and  be  eroding  the 
vertebra.  If  the  aneurism  be  of  the  first  two  forms  named,  there  may 
be  found,  on  percussion,  dulness  over  the  swelling  or  over  the  area  of 
expansile  thrill  and  bruit.  Thus  the  aneurisms  of  the  ascending  part 
of  the  arch  which  project  forward  and  to  the  right  cause  dulness  on 
the  right  side  of  the  sternum,  while  those  of  the  transverse  part  of 
the  arch  cause  dulness  on  percussion  on  the  left  side  or  in  the  middle 
line.  On  the  other  hand,  the  lesion  of  the  descending  aorta  often 
causes  dulness  and  bulging  between  the  vertebral  column  and  the 
scapula  on  the  left  side. 

There  are  other  symptoms  connected  with  aneurism  which  should 
not  be  overlooked.  The  first  of  these  is  *^  tracheal  tugging,"  a  sign 
which  is  found  in  some  cases  of  aneurism.  The  patient  being  in 
the  erect  position  the  fingers  of  the  physician  grasp  the  cricoid  car- 
tilage and  gentle  upward  traction  is  produced.     If  aneurism  is  pres- 
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cut,  a  distinct  tug  will  he  felt  willi  cuch  beat  of  llie  heart.  Another 
sigD  mentioned  by  O^ler  i^  the  loss  of  piilaalion  in  the  peripheral 
vessele,  the  result  of  the  loaa  of  tlip  heart's  impnlae  in  the  aneiiriemal 
sac. 

If  the  syiiiptoms  of  aortic  aneurism  are  excluded,  we  proceed  to 
determine  the  question  as  to  whether  the  murmur  is  that  of  aortic 
steDosia  or  obstruction  or  incompetence  or  regurgitation.  Aortic 
obstruction  is  the  more  rommon  lesion  of  the  two.  This  murmur 
occurs  with  the  systole  of  the  ventricles,  or  the  carotid  pulae  or  apex- 
beat;  it  is  harali  as  a  rule,  and  is  transmitted  up  into  the  carotids 
and  it  may  be  into  other  arteries  of  leas  importance,  (See  Fig.  1 29.) 
It  ia  produced  by  the  contraction  of  the  ventricle  driving  the  blood 
through  a  narrowed  or  roughened  aorlic  orifice.  Considerable  hyper- 
trophy of  the  left  vcutriole  is  usually  present,  and  the  apex-beat  is 
strong  and  forcible. 


If,  on  the  other  hand,  the  murmur  occurs  after  tlie  systole  or 
apex-beat,  and  is  aortic,  the  murmur  is  that  of  aortic  regurgitation, 
and  is  calleil  the  diastolic  aortic  murmur.  It  is  heard  loudest  at 
the  aortic  cartilage,  but  ia  transmitted  down  along  the  sternum  very 
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clearly  and  into  the  left  ventricle,  so  that  it  is  heard  at  the  apex. 
(See  Fig.  130.)  In  this  condition  we  have  usually  marked  dilatation 
of  the  heart  with  hypertrophy  (the  so-called  '' ox-heart ''),  and  a 
peculiar  trip-hammer  pulse  (see  chapter  on  Pulse),  sometimes  called 
the  ^^  water-hammer"  or  Corrigan  pulse.  This  murmur  is  due  to 
incompetence  of  the  aortic  valve,  which  allows  the  blood  to  regurgi- 
tate into  tiie  heart  after  it  is  driven  out  into  the  aorta. 

If  the  examination  has  shown  that  the  tricuspid  valve  is  dis- 
eased, it  is  to  be  remembered  that  in  the  vast  majority  of  cases  the 
murmur  is  due  to  tricuspid  regurgitation,  for  tricuspid  stenosis  is 
an  exceedingly  rare  condition.  The  time  of  the  murmur  of  the 
tricuspid  lesion  is  identical  with  that  of  the  mitral  regurgitant 
(systolic),  because  this  valve  is  the  counterpart  in  the  right  side  of 
the  heart  of  the  mitral  valve. 

Actual  disease  of  the  pulmonary  valves  is  exceedingly  rare,  and 
the  regurgitant  form  of  lesion  is  almost  never  met  with.  The 
murmurs  sometimes  heard,  and  the  thrills  sometimes  felt,  in  this 
area  are  generally  due  to  aneemia,  the  puerperal  state,  or  some  neuro- 
sis ;  or  to  congenital  narrowing  of  the  pulmonary  artery ;  or  to  com- 
pression of  the  vessel  by  the  heart.  If  the  last  two  causes  are  pres- 
ent, the  ventricular  septum  is  usually  deficient  and  cyanosis  is  notice- 
able. 

In  the  diagnosis  of  all  murmurs  in  the  heart  we  must  remember 
that  several  valves  may  l)e  diseased,  producing  associated  murmurs. 
Some  discussion  as  to  the  relative  frequency  of  these  associations 
has  arisen,  but  the  results  of  H.  J.  Smith  in  the  London  hospitals 
are  usually  accepted  as  correct.  His  results  are  as  follows,  in  the 
order  of  frequency  and  association  : 

1.  Aortic  regurgitation  and  stenosis  and  mitral  regurgitation. 

2.  Mitral  stenosis  and  regurgitation. 

o.  Aortic  stenosis  and  mitral  regurgitation. 
4.  Aortic  regurgitation  and  mitral  stenosis, 
o.   Aortic  regurgitation  and  stenosis. 

<).  Aortic  regurgitation  and  stenosis:  mitnil  stenosis  and  regurgi- 
tation. 

7.  Mitral  regurgitation  and  tricuspid  regurgitation. 

8.  Aortic^  regurgitation  and  stenosis  ;  mitral  regurgitation  ;  tri- 
cuspid re«z:urgitation. 

0.    Mitral  stenosis  and  regurgitation  ;  tricuspid  regurgitation. 
10.   Aortic  stenosis  ;  mitral  stenosis  and  regurgitation. 
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11.  Aortic  regurgitation  ;  mitral  stenosis  and  r^urgitatioo. 

12.  Aortic  stenosis  ;  mitral  r^urgitation  ;  tricuspid  regurgitation. 
18.  Aortic  regurgitation  and  stenosis  ;  mitral  i*egurgitation  ;  pul- 
monary regurgitation. 

14.  Aortic  stenosis  and  r^urgitation  ;  mitral  stenosis. 

15.  Aortic  r^urgitation  ;  mitral  stenosis. 

16.  Aortic  r^urgitation  ;  mitral  r^urgitation  ;  tricuspid  regurgi- 
tation. 

17.  Mitral  stenosis  ;  tricuspid  regurgitation. 

18.  Aortic  stenosis ;  mitral  stenosis  and  regurgitation  ;  tricuspid 
regurgitation. 

19.  Aortic  stenosis  ;  mitral  stenosis. 

20.  Aortic  regurgitation  and  stenosis  ;  mitral  stenosis  and  tricus- 
pid r^urgitatiou. 

21.  Aortic  regurgitation  ;  mitral  stenosis  and  regurgitation  ;  tri- 
cuspid regurgitation. 

22.  Aortic  regurgitation  and  stenosis;  mitral  stenosis  and  regurgi- 
tation ;  tricuspid  regurgitation. 

23.  Aortic  regurgitation  and  stenosis  ;  mitral  stenosis  and  regurgi- 
tation ;  tricuspid  stenosis  and  regurgitation. 

24.  Aortic  stenosis  ;  pulmonary  stenosis. 

25.  Aortic  stenosis ;  mitral  stenosis  and  regurgitation  ;  tricuspid 
stenosis  and  regurgitation. 

26.  Mitral  stenosis  and  tricuspid  stenosis. 

The  relative  gravity  of  heart-lesions  is,  according  to  Walsh,  as 
follows,  the  least  dangerous  being  placed  last  and  the  most  dangerous 
first  : 

Tricuspid  regurgitation. 

Mitral  obstruction  and  regurgitation. 

Aortic  regurgitation. 

Pulmonary  obstruction. 

Aortic  obstruction. 

The  general  symptoms,  subjective  or  objective,  which  a  patient 
suffering  from  the  various  forms  of  valvular  lesion  presents,  in  some 
instances,  have  not  been  spoken  of  up  to  this  point,  Ixjoause  it  is  to 
be  distinctly  uiulerstooJ  that  murmurs  produced  by  any  form  of  val- 
vular lesion  may  exist  with  great  intensity  without  there  being  any 
systemic  disturbance  or  the  patient  being  conscious  of  their  pr(\senee. 
On  the  other  hand,  the  murmur  may  be  so  faint  as  to  be  almost 
indistinguishable,  and  yet  the  general  symptoms  of  heart  disease  be 
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very  marked.  This  is  because  the  development  of  general  symptoms 
depends  entirely  upon  the  question  of  compensation  by  hypertrophy. 
If  there  is  a  leak  in  a  valve  or  a  constriction  of  an  orifice,  this  leak 
or  obstruction  must  be  overcome  by  compensatory  hypertrophy  of 
the  heart-muscle.  If  the  heart-muscle  can  make  up  for  the  regurgi- 
tation or  obstruction  by  increased  effort,  the  circulation  is  unimpaired  ; 
but  if  it  cannot  do  so,  we  have  developed  more  or  less  rapidly,  accord- 
ing to  the  lesion  present  and  the  condition  of  the  heart-muscle,  char- 
acteristic symptoms.  Let  us  suppose  that  the  valvular  lesion  is  that 
of  mitral  regurgitation  with  failure  of  compensation.  The  first 
and  one  of  the  most  prominent  symptoms,  is  shortness  of  breath 
on  exertion ;  the  lips  and  ears  do  not  possess  their  normal  red  hue, 
but  are  a  little  bluish  ;  and  if  the  congestion  of  the  auricle  and  pul- 
monary veins  is  great,  bronchitis  may  be  constant  or  attacks  of 
heemoptysis  may  develop  Palpitation  of  the  heart  will  also  be  com- 
plained of ;  and  if  the  ])atieut  has  developed  the  lesion  in  early  life, 
the  finger-tips  are  apt  to  be  clubbed.  If  the  rupture  or  failure  of  com- 
pensation is  more  complete,  all  these  symptoms  become  more  marked, 
and  the  shortness  of  breath,  even  when  lying  down,  becomes  most 
distressing ;  indeed,  the  patient  may  be  comfortable  only  when  sitting 
up.  Dropsy  of  the  lower  extremities  now  comes  on  and  the  liver 
becomes  enlarged  from  portal  congestion,  while  the  urine  becomes 
albuminous,  not  from  any  true  renal  lesion,  but  as  the  result  of  its 
engorgement  with  blood. 

The  general  symptoms  of  mitral  obstruction  are  identical  with 
those  just  described. 

The  general  symptoms  of  aortic  obstruction  are  also  much  like 
those  described  as  resulting  from  mitral  regurgitation,  but  in  addi- 
tion there  are  apt  to  be  present,  early  iu  the  process  of  failing  com- 
pensation, some  lightness  of  the  head,  dizziness  or  vertigo,  or  faint- 
ness,  owing  to  a  deficient  blood-supply  to  the  brain.  Very  com- 
monly, too,  it  will  be  found  that  in  association  with  the  aortic  stenosis 
there  also  exists  mitral  regurgitation,  which  speedily  produces  in  its 
turn  well-marked  pulmonary  symptoms.  Dropsy  is  very  rarely 
seen  in  patients  with  aortic  stenosis.  On  the  contrary,  they  present, 
as  a  rule,  the  lean  and  poorly  nourished  appearance  so  often  found 
in  the  adult,  well-advanced  in  years,  with  atheromatous  tendencies  in 
his  vessels. 

Tlie  association  of  ruptured  compensation  with  aortic  regurgita- 
tion presents  more  typical  general  systemic  symptoms  than  any  of 
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the  ordinary  valvular  lesious  of  the  heart.  In  addition  to  headache, 
vertigo^  and  a  tendency  to  syncope,  associated  with  palpitation  and 
a  sense  of  cardiac  oppression,  we  often  have  a  great  deal  of  cardiac 
pain,  of  a  dull,  aching  character  in  rare  instances,  but  more  often 
intensely  sharp  and  lancinating,  often  darting  down  the  left  arm, 
particularly  at  night.  The  dyspnoea  is  often  extreme,  the  patient 
suffering  from  terrible  attacks  of  shortness  of  breath  and  often  sit- 
ting day  and  night  in  a  chair  with  his  head  resting  on  the  back  of  a 
chair  placed  in  front  of  him.  As  time  goes  on  the  constant  strug- 
gling for  breath  exhausts  him  and  he  falls  asleep,  only  to  awake 
in  a  few  moments  gasping  to  get  air.  Long  before  any  of  these 
grave  symptoms  arise  we  may,  however,  find  a  number  of  interest- 
ing signs  of  this  heart-lesion,  chief  among  which  is  the  'Svater- 
hammer^or  *' trip-hammer"  or '' Corrigan  pulse,"  the  throbbing 
carotid  arteries,  and  capillary  pulsation  in  the  skin  and  mucous  mem- 
brane is  to  be  seen.  This  is  best  developed  by  drawing  the  thumb- 
nail sharply  across  the  forehead,  thereby  causing  a  red  mark  which 
can  be  seen  paling  and  flushing  with  each  beat  of  the  heart,  or  by 
pressing  a  glass  slide  on  the  inner  [lart  of  the  lower  lip,  when  the 
same  capillary  pulsation  will  be  found.  Ophthalmoscopic  examina- 
tion will  often  reveal  pulsation  of  the  retinal  arteries. 

Beyond  valvular  lesions,  producing  heart-symptoms,  we  have  a 
numljer  of  other  causes  which  seriously  disturb  the  action  of  the 
heart  and  the  general  circulatory  condition.  The  first  of  these  is 
dilatation  of  the  heart.  Let  us  suppose  that  a  man  presents  himself 
with  a  history  of  shortness  of  breath  on  exertion  so  great  that  his 
activities  are  greatly  reduced  and  his  usefulness  inipaireil.  He  gives 
a  historv  that  he  has  been  well  until  he  had  made  some  extraordi- 
nary  exertion,  generally  of  a  prolonged  character,  rather  than  a  brief 
and  sudden  effort,  which  would  perhaps  cause  aneurism.  Since  that 
time  his  symptoms  of  heart-failure  have  l)een  marked.  He  may 
p(»rhaps  have  attacks  of  syncope.  Examination  of  his  heart  reveals 
on  inspection  a  diffuse  tiirill  in  the  region  of  the  apex,  but  this  thrill 
is  too  feeble  to  be  felt,  though  well  marked  to  the  eye  if  his  chest  is 
thin.  Percussion  shows  that  the  area  of  cardiac  duluess  is  increased 
vertieallv  and  laterallv,  and  auscultation  will  discover  feeble  heart- 
sounds;  and  if  the  dilatation  of  the  muscular  portion  of  the  heart  is 
associated  with  dilatation  of  the  orifices,  a  murnuir  may  be  present, 
most  commonly  that  of  mitral  regurgitation.  Sometimes  tricuspid 
regurgitation  is  also  found.     The  first  sound  before  it  becomes  very 
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feeble  may  be  short  and  flapping  like  the  ordinary  second  sound. 
Marked  arhythmia  of  the  heart  is  often  present. 

Again,  we  have  hypertrophy  of  the  heart  occurring  in  persons 
without  valvular  lesions,  sometimes  as  the  result  of  excessive  and 
severe  toil.  It  is  seen  most  commonly  by  the  author  in  the  chests  of 
medical  students,  who,  during  their  holidays,  devote  their  time  to 
severe  athletic  sports,  or  to  too  much  manual  labor,  and  who,  on 
leading  sedentary  lives  in  the  winter,  develop  irregular  cardiac 
action,  palpitation,  and  some  shortness  of  breath.  Examination  of 
the  praicordium  in  such  cases  shows  a  forcible  impulse  of  the  apex 
of  tlie  heart  against  the  chest-wall,  some  bulging  of  the  chest-wall  if 
the  hypertrophy  be  very  great,  and  no  murmurs,  but  in  their  place 
heart-sounds  very  much  louder  than  normal.  Palpation  shows  the 
apex-beat  to  be  lower  than  normal,  and  on  percussion  an  increase  in 
the  area  of  cardiac  dulness  is  also  found. 

Again,  let  us  suppose  that  a  patient  presents  himself  with  a 
very  rapidly  beating  heart,  he  tells  us  that  his  skin  is  alternately 
red  and  pale,  and  a  careful  examination  of  the  heart  fails  to 
reveal  any  murmurs  or  organic  abnormality.  There  are  consider- 
able shortness  of  breath  on  exertion  and  marked,  palpitation  and 
arhythmia.  Such  a  case  may  be  suffering  from  a  condition  in  which 
there  is  some  deficient  action  of  the  pneumogastric  nerve,  whereby 
the  heart  is  not  properly  controlled,  or  the  irregular  cardiac  action 
may  be  due  to  sudden  vasomotor  relaxations  and  spasms,  which 
by  dilating  or  closing  the  blood-paths  remove  the  normal  arterial 
resistance  or  make  it  excessive.  This  is  a  condition  seen  in  associa- 
tion with  some  neuroses  and  very  commonly  seen  in  persons  who 
use  tobacco  to  excess.  The  physical  signs  of  the  so-called  ^'tobacco- 
heart  "  are  indeed  chiefly  those  of  arhythmia  due  to  pneumogastric 
disorder. 

Rarely  because  of  irritation  of  the  vagus  nerves  or  centres  a  state 
of  bradycardia  develops,  in  which  the  heart  beats  very  slowly, 
perhaps  only  thirty  or  even  as  slowly  as  twelve  times  a  minute. 
Bradycardia  or  great  slowness  of  the  heart  may  not  only  be  due 
to  a  neurosis  of  the  vagi,  but  to  typhoid  fever  or  other  infectious 
diseases.     It  is  also  seen  in  jaundice. 

One  of  the  most  common  causes  of  tachycardia,  or  rapid  heart, 
is  exophthalmic  goitre,  in  which  condition  we  have  not  only  exoph- 
thalmus  and  enlargement  of  the  thyroid  gland,  but,  in  addition  to 
the  tachycardia,  a  marked  thrill  over  the  carotid  arteries,  in  which 
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vessels  a  purring  murmur  of  considerable  intensity  can  also  be  heard. 
The  patient  often  suffers  from  considerable  nervous  excitement  or 
mental  depression.  It  is  an  interesting  fact  that  in  this  disease  the 
electrical  resistance  of  the  body  is  often  diminished. 

An  exceedingly  irregular  arhythmical  action  of  the  heart  coming 
on  in  the  course  of  acute  infectious  disease^  or  in  any  state  produc- 
tive of  sepsis^  points  to  the  possibility  of  the  patient  having  an 
embolism  or  thrombus  of  one  of  the  coronary  arteries.  If  the  ves- 
sel is  suddenly  plugged,  death  speedily  occurs ;  but  if  the  process  is 
gradual,  an  anaemic  necrosis  or  white  infarct  is  produced. 

Sudden  attacks  of  cardiac  feebleness  sometimes  come  on  as  cardiac 
crises  in  glosso-Iabio-pharyngeal  paralysis  and  in  locomotor  ataxia. 

Before  discussing  the  signs  of  so-called  fatty  heart  we  must  decide 
what  is  meant  by  this  term.  True  fatty  heart — that  is,  the  con- 
dition of  the  heart  in  which  this  organ  has  undergone  true  fatty 
degeneration — has  no  pathognomonic  signs,  so  far  as  the  heart  itself 
is  concerned.  In  these  instances  we  base  our  diagnosis  upon  the 
presence  of  fatty  degeneration  of  the  more  superficial  organs,  such 
as  the  arcus  senilis  in  the  eye,  the  presence  of  atheromatous  blood- 
vessels, the  feeble  heart-sounds  at  all  times,  and  the  evident  feeble- 
ness of  the  heart  on  exertion.  The  history  of  poisoning  by  any 
one  of  the  poisons  causing  fatty  degeneration  is  also  to  be  sought 
after  in  some  cases.  Marked  fatty  degeneration  is  often  present 
in  cases  of  pernicious  anaemia.  It  is  not  possible  to  make  a  differen- 
tial diagnosis  from  the  physical  signs  between  fatty  and  fibroid  heart. 

Another  state  quite  distinct  from  true  fatty  heart,  but  with  some- 
what similar  symptoms,  is  seen  in  cases  in  which  an  excessive  amount 
of  fat  has  beeu  deposited  around  the  heart  as  well  as  in  or  around 
the  other  organs  of  the  body.  Here  there  is  little  or  nothing  the 
matter  with  the  heart-muscle,  except  that  it  is  overloaded  with  a 
weight  of  fat. 

Where  a  man  shows  signs  of  general  degenerative  changes,  has  a 
feeble  heart,  some  dyspnoea,  and  perhaps  some  (edema  of  the  lower 
extremities,  we  may  conclude  that  he  has,  unless  valvular  disease  is 
discovered,  degenerative  myocarditis.  Such  cases  make  up  the  greater 
number  of  sudden  deaths,  called  popularly  *'  death  by  sudden  car- 
diac failure." 

Finally,  let  us  suppose  that  a  young  child  is  seen  who  is,  and  has 
bwu  since  birth,  more  or  less  cyanotic,  according  as  to  whether  it 
is  quiet  or  moving  and  varying  its  posture.      In  all  probability 
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such  a  child  is  the  subject  of  congenital  malformation  of  the  heart. 
The  following  rules^  laid  down  by  Hochsinger,  may  be  used  for 
their  diagnosis : 

1.  In  childhood  loud,  rough,  musical  heart-murmurs,  with  nor- 
mal or  only  slight  increase  in  the  heart-dulness,  occur  only  in  con- 
genital heart-disease.  The  acquired  defects  with  loud  heart-murmurs 
in  young  children  are  almost  always  associated  with  great  increase 
in  the  heart-dulness. 

2.  In  young  children  heart-murmurs,  with  great  increase  in  the 
cardiac  dulness  and  feeble  apex-beat,  suggest  congenital  changes. 
The  increased  dulness  is  chiefly  of  the  right  heart,  whereas  the  left 
is  only  slightly  altered.  On  the  other  hand,  in  the  acquired  endo- 
carditis in  children,  the  left  heart  is  chief y  affected  and  the  apex- 
beat  is  visible  ;  the  dilatation  of  the  right  heart  comes  late  and  does 
not  materially  change  the  increased  strength  of  the  apex-beat. 

8.  The  entire  absence  of  murmurs  at  the  apex,  with  their  evident 
presence  in  the  region  of  the  auricles  and  over  the  pulmonary  ori- 
fice, is  always  an  im|K)rtant  element  in  differential  diagnosis,  and 
points  rather  to  septum  defect  or  pulmonary  stenosis  than  to  endo- 
carditis. 

4.  An  abnormally  weak  second  pulmonic  sound  associated  with 
a  distinct  systolic  murmur  is  a  symptom  which,  in  early  childhood, 
is  only  to  be  explained  by  the  assumption  of  a  congenital  pulmonary 
stenosis,  and  possesses,  therefore,  an  importance  from  a  point  of 
differential  diagnosis  which  is  not  to  be  underestimated. 

5.  Absence  of  a  palpable  thrill,  despite  loud  murmurs  which  are 
heard  over  the  whole  pnecordial  region,  is  rare,  except  with  cogeni- 
tal  defects  in  the  septum,  and  it  speaks  therefore  against  an  acquired 
cardiac  affection. 

6.  Loud,  especially  vibratory,  systolic  murmurs,  with  the  point 
of  maximum  intensity  over  the  upper  third  of  the  sternum,  associated 
with  a  lack  of  marked  symptoms  of  hypertrophy  of  the  left  ventricle, 
are  very  important,  for  the  diagnosis  of  a  persistence  of  the  ductus 
Botulli,  and  caimot  be  explained  by  the  assumption  of  an  endocar- 
ditis of  the  aortic  valve. 


CHAPTER    IX. 

THE  ABDOMEN  AND  THE  ABDOMINAL  VISCERA. 

The  surface  of   the  abdomen — Changes   in  the   appearance   and   shape  of  the 
abdominal  wall — The  signs  and  symptoms  of  diseaHe  of  ihe  abdominal  organs. 

The  coodition  of  the  alxlominal  surface  and  abdominal  contents  is 
best  studied    by    means   of  iDSpectiou,  palpation,  percussion,  and 


The  legions  of  theaMomcn  anil  th«lr  conlcnls.    (l!dj{Cuf  costal  i-atlllosn  In  doited  uulHnc.) 

auscultation.     For  the   purposes  of  iu8|rection  the  siirfaco  of  llie 
nlidomen  has  l)eeii  arbitrarily  dividc<l  by  dia;'no3tician3  into  a  iiuni- 
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ber  of  spaces,  which  are  best  shown  in  the  accompanying  figure 
(Fig.  131),  and  which  get  their  names  from  the  regions  in  which 
they  are  located,  or  from  the  organ  immediately  underneath  the 
abdominal  wall.  By  means  of  these  arbitrary  outlines  we  can  read- 
ily describe  the  exact  spot  in  which  a  physical  sign  or  symptom  is 
found. 

The  table  which  is  appended,  from  Gray's  Anatomy,  clearly  shows 
the  viscera  to  be  found  under  each  of  the  areas  named  : 

Right  Hypochondriac.  Epigastric  Region.  Ltp.  HifpochoHdriac. 

The  right  lobe  of  the  liver  .  The  pyloric  end  of  the  ,  The  splenic  end  of  the  atom- 
and  the  gall-bladder,  hepatic  stomach,  left  lobe  of  the  liver,  ^  ach,  the  spleen  and  extremity 
flexure  of  the  colon,  and  part  and  lobulus  Spigelii,  the  pan-  ,  of  the  pancreas,  the  splenic 
of  the  right  kidney.  '  creas,  the  duodenum,  parts  of    flexure  of  the  colon,  and  part 

the  kidnejrs  and  the  supra-  '  of  the  left  kidney. 
;  renal  capsules.  ' 


I 


Right  Lumbar.  Umbilical  Region.  I^fl  Lumbar. 

Ascending  colon,  part  of  the  '  The  transverse  colon,  part  of  _  Descending  colou,  part  of  the 
right  kidney,  and  some  con-  the  great  omentum  and  mes-  omentum,  part  of  the  left  kid- 
volutions  of  the  small  intes-  '  entery,  transverse  part  of  the  ney,  and  some  convolutions  of 
tine.  ,  duodenum,  and  some  convo-    the  small  intestine. 

,  lutions  of  the  Jejunum  and  ' 
ileum,  part  of  both  kidneys.     I 

I 
Right  Inguinal  (iZtoc).  Hypogastric  Region.  ^  Left  Inguinal  {Iliac). 

The  csecum,  appendix  csci.  >    Convolutions  of  the  small  in-      Sigmoid  flexure  of  the  colon. 

I  testine,  the  bladder  in  chil-  i 
I  dren.  and  in  adults  if   dis-  , 
,  tended,  and  the  uterus  during 
,  pregnancy. 

Inspection.  The  general  abdominal  wall  is  pushed  outward  or 
protruded  by  many  [>erfectly  normal  causes,  such  as  an  unusual 
amount  of  fat  in  the  omentum,  pregnancy,  and  an  accumulation  of 
liquid  and  food  in  the  .stomach  after  a  heavy  meal.  It  is  also  convex 
to  an  abnormal  degree  in  cases  in  which  as(?ites  is  present,  when  the 
stomach  and  bowels  are  over-distended  with  gas  (tympanites),  and 
when  any  of  the  organs  found  iu  the  periloneal  cavity  are  the  seat 
of  swellings  or  tumors  of  large  size.  In  children  a  protruding  pot- 
belly, **  the  frog-belly  "  of  the  French,  is  seen  in  cases  of  S(Tofula 
or  tuberculosis  of  the  mesenteric  glands,  and  in  those  cases  which 
suffer  from  chronic  gastro-intestiual  (^tarrh.  It  is  claimed  in  a 
recently  publishe<l  pajwr  by  a  French  clinician  that  the  intestinal 
canal  is  not  only  dilated  but  of  greater  length  than  is  normal  in 
these  cases.  If,  on  the  other  hand,  the  belly-wall  is  retracted,  con- 
aive,  or  **  scaphoid  '*  as  it  is  sometimes  called,  we  look  for  the  cause 
in  abstinence  from  fornJ,  or  remember  the  possibility  that  excessive 
vomiting  or  purging  may  have  emptied  the  gastro-intestinal  tract  of 
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its  usual  contents.  Thus  excessive  summer  diarrhoea  may  produce 
such  a  result.  We  also  find  a  retracted  belly-wall  in  nearly  all 
eases  of  advanced  wasting  diseases,  such  as  carcinoma  or  tuberculosis 
of  the  lunf^;  and  if  the  retraction  is  associated  with  muscular  rigid- 
ity of  the  belly-wall  and  pain,  we  suspect  the  early  stages  of  peri- 
tonitis or  the  presence  of  some  acutely  painful  affection,  such  as  renal 
or  hepatic  colic  or  lead  colic.  Marked  concavity  and  retraction  of 
the  belly-wall  are  also  seen  sometimes  in  cases  of  tubercular  men- 
ingitis. 

The  abdomen  is  distended  ver}'  greatly  by  gas  in  many  cases  of 
])eritouitis,  typhoid  fever,  and  flatulent  colic,  and  the  anterior  sur- 
face of  the  belly  will  be  found  to  give  a  high-pitched  tympanitic 
note  on  percussion.  We  separate,  diagnostically,  the  swollen  abdo- 
men due  to  wind  from  that  due  to  ascites  by  the  fact  that  in  the  latter 
condition  the  epigastrium  is  moderately  flat,  while  in  the  case  of 
tympanites  it  is  more  protruding.  Again,  in  ascites  the  greatest 
bulging  is  often  seen  in  the  flanks,  or,  if  the  patient  sits  or  stands 
erect,  the  hypogastric  region  bulges  from  the  change  in  the  position 
of  the  fluid.  If  the  fluid  be  due  to  a  moilerate-sized  ovarian  cyst, 
this  variation  will  not  occur,  as  the  cyst  is  not  readily  movable.  If 
the  ovarian  tumor  be  large,  the  differential  diagnosis  may  be  most 
diflBcult  and  almost  impossible,  except  by  the  history  or  by  examining 
the  liquid  withdrawn  by  tapping.  The  following  table  from  Brown's 
DiaynoHis  aids  in  this  diagnosis: 


Ascites. 

I.  History. 

No  history  of  lateral  development. 

II.  In8|)ection. 

When  patient  lies  on  the  back  there  is  bulg- 
ing at  the  flanks.  If  the  ascites  is  consider- 
able, the  umbilicus  is  pressed  outward. 

HI.  Percussion. 

on  percussion  there  Is  dulness  in  the  Hanks, 
and  u  clear  note  over  the  centre  of  the  abdo- 
men. 

Changes  of  position  alter  the  lines  of  dul- 
ness in  the  manner  already  descrilied. 

IV.  Aspiration. 

Ascitic  fluid  presents  the  following  chnroc- 
ters : 
1.  S[)eciflc  gravity  1.010  to  1.015. 
L*.  Light  straw  c<jlor. 

3.  Coagulates  ^|)ontaneou•^ly  when  exposed 
to  the  air. 

4.  Does  not  contain  paralbumin. 


Ora^'ian  Cyst. 

I.  History. 

Tumor  develops  from  one  iliac  fossa. 

II.  Insi)ectiou. 

'1  he  greatest  swelling  is  anterior,  not  in  the 
flanks.  Sometimes  one  side  of  the  abdomen 
is  more  prominent  than  the  other. 

III.  Percussion. 

The  dulness  is  centnil,  the  intestines^iving 
a  clear  note  at  the  sides. 

Change  oi  position  «loes  not  alter  the  lines 
of  dulness. 

IV'.  Aspiration. 
Ovarian  fluid  hiL«  the  following  characters  : 

1.  Specillc  gravity  l.ois  to  1.024. 

2.  Amber  c(»U»re<l ;  often  syrupy. 

3.  Seldom  or  never  coagulates  8i>ontane- 
ously. 

4.  Contains  paralbumin. 
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In  cases  of  ascites  due  to  free  liquid  in  the  sbdominal  cavity 
percusaioD  will  elicit  flatness  over  the  flanks  and  resonance  only 
when  the  intestines  containing  gas  are  floated  np  agninst  the  anterior 
belty-wall  in  front  of  the  t-fFusiou.  Palpation  will  also  reveal  fluctua- 
tion in  ascites,  but  none  in  tympanitic  distention.  As  the  result  of 
gradually  increasing  intraabdominal  )>re88ure  the  floating  ritn  be- 
come pressed  outward,  the  apex-beat  of  the  heart  is  often  displaced 


in  Medlul  College  UosplUl. 


iipwanl  and  outward,  and  the  umbilicus  becomes  protruded  instead 
of  retractctt.  Tiie  slvin  of  the  belly-wall  becomes  thin  and  shining, 
and  the  rerti  muscles  liccoraing  separated  render  the  peristaltic 
movements  of  the  bowels  readily  felt  through  the  intervening  skin. 
Very  often  there  is  develo|)ed  in  oases  of  ascites,  particularly  when 
that  condition  arises  from  bepatio  cirrhosis,  a  more  or  less  well- 
defined  bunch  of  veins  on  the  anterior  belly-wali,  which  is  some- 
times  called  the   Caput  Medttsit,  as   the  result  of  an  attempt  at 
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ct>llateral  circulation  to  comi^Dsate  for  the  obstructed  flow  caused 
by  the  changes  in  the  liver.  Sometimes  a  mediastinal  groivth  will 
cause  a  somewhat  similar  development.  When  the  pressure  is  lower 
down  than  the  liver  the  veina  of  the  lower  part  of  the  alxlomen  (hy- 
pogaatrium)  will  be  found  dirjtended. 


pbold  fever.    Tbedtrk 

ID  111  lUe  line  and  Itiii  ilotted  tine 

or*!  w'«ji1b  In  ibe  JeBbnon  Medlol 


the  margin  of  the  organ  on  paliwUoa,  wtiite  Ibe  relnci 
indicate  tlie  pOBltlOD  of  tbe  spleulc  DOtub.  (From  the  aut: 
college  UoaplUl.) 

Localized  bulging  of  the  abdominal  walls,  chiefly  on  the  right 
side,  is  found  in  cases  in  which  the  liver  is  enlarged  by  hypertrophic 
cirrhosis,  or  by  cancer  or  other  morbid  growth,  such  as  gumms  or 
sarcoma,  and  by  abscess.  The  swelling,  if  its  origin  be  in  the  liver, 
will  arise  uiider  the  floating  ribs  on  the  right  side,  and  will  extend 
downward  and  forwanl  towar<l  the  umbilical  area.  If  the  enlarge- 
ment be  great,  it  will  exivnd  far  below  the  umbilicus  and  across  the 
umbilical  area  to  the  opposite  side  of  the  abdomen.    (Fig,  132.)     In 
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eQlar^emeut  of  tho  spleen  similar  signs,  springiag  from  the  floating 
ribs  well  over  to  the  left  side,  may  be  developed  (see  Pigs.  1 83  and 
134),  aiid  large  (lystic  kidney  on  either  side  may  cause  abdominal 
hulginp,  particularly  if  it  be  floating. 

Marked  swelling  of  the  epigastrium  indicates  distention  of  the 
istoraach  by  gas,  by  food,  or  that  this  organ  is  the  seat  of  morbid 
growth.  Sometimes  a  similar  diatention  resulEs  from  enlargement 
o£  the  jHisterior  mediastinal  and   retro-peritoneal  glandi^.     Again, 


distention  '>f  ihe  optgacitriimi  is  apt  to  be  cait.sMi  by  enlargement 
of  tho  b-ft  l"be  of  the  liver.  In  ovarian  tumors  the  growth  often 
gradually  distends  the  eutire  Iwlly  I'tjually;  but,  as  alreaily  staled, 
tile  bistiiry  is  usually  that  of  swelling,  low  <lown,  and  of  its  being 
diicfly  unilateral  at  firwt. 

It  should  be  re  mem  1m:  red  that  tlio  disL-overy  of  a  pyriforiu  swelling 
in  the  liypogiistrium  in  a  femalv  may  j>os.sibly  be  due  to  a  prtfrnant 
uterus,  or  in  a  man  to  ii  tcution  of  urine,  with  couseijuent  distention 
of  the  bladder.     Cases  of  dilatation  of  the  stoniat^li  often  show  verv 
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great  bulging  of  the  umbilical  area  of  the  abdominal  wall  when  that 
viscus  is  distended  by  food  and  gas.  (See  Percussion  in  this 
chapter.) 

We  discover  the  condition  of  the  stomach  as  to  its  size  and  shape 
by  means  of  washing  it  clean  with  the  stomach-tube  and  then  filling 
it  with  a  known  quantity  of  water,  which  can  be  siphoned  out  and 
measured.  Or  we  can  use  the  so-called  gastrodiaphane  of  £in- 
hom,  which  consists  of  a  small  electric  lamp,  protected  by  strong 
glass,  and  attached  to  a  rublx^r  tube  which  contains  the  necessary 
wiring  for  the  electric  current,  and  which  is  swallowed  just  as  is  the 
ordinar}'  stomach-tube.  The  stomach  having  been  thoroughly 
cleansed  by  lavage  is  then  filled  with  pure  water  and  the  lamp 
swallowed.  Tf  the  patient  be  moderately  thin  and  the  inspection 
is  made  in  a  dark  room,  the  outline  of  the  lighted  stomach  can  be 
seen  through  the  abdominal  wall,  and  some  idea  of  its  dimensions 
obtained.  Normally,  the  greater  part  of  the  stomach  will  be  found 
to  the  right  of  the  middle  line  and  only  alx>ut  one  to  two  inches 
above  the  umbilicus.     (See  Percussion.) 

Fig.  185. 


TUrck'H  gyrumele. 

a  represents  a  thin  metal  wheel,  covered  on  one  side  by  st^fl,  unix>lisbed  rubber,  which 
rotates  on  a  Hmaller  wheel  by  friction. 

2  is  the  KtAtionary  outer  tube  held  by  the  button  or  spool  b.  At  the  end  of  the  tube, 
which  reaches  to  the  cardia  only,  is  a  T^earing  within  the  tube  tu  make  the  cable  run  more 
smoothly. 

3 18  the  cable,  which  ij»  fastened  to  the  revolving  apparatus  by  the  screw  c. 

4  is  the  sponge,  which  tits  into  a  socket  of  the  cable  at  d,  and  may  be  removed  at  will. 

Another  useful  means  of  diagnosing  dilatation  of  the  stomach  i?^ 
by  means  of  the  *^gyromele"  of  Turck,  which  in  its  improvt'd  form 
consists  of  four  parts,  namely  :  A  revolving  apparatus  ;  a  station- 
ary outcir  tul)e  ;  a  cable  covered  with  tight-fitting  rubber  tube  ;  and  a 
sponge-spiral  attached  to  the  ('al)!^ 

Turck  says  :  **  To  show  the  outline  of  the  j^reatcr  curvature,  a 
tube  containing  a  cai)le  with  a  sponge  at  its  extremity  is  intro- 
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(luced  into  the  stomach.  Ad  apparatus  for  prodiicing  revolutions 
is  attached  to  the  outer  end  of  the  cable.  The  cable  is  passed  on- 
ward and  it  glides  along  the  great  curvature,  plainly  showing  the 
outline  of  the  stomach.  Moving  onward,  the  cable  passes  upward 
toward  the  pylorus,  and  then  turns  and  passes  along  the  lesser  cur- 
vature. When  rapid  revolutions  are  produced  the  sponge  and  cable 
can  be  felt  in  their  respective  situations.  To  determine  the  disten- 
sibility  of  the  stomach,  cables  of  different  degrees  of  flexibility  are 
used.  A  very  flexible  cable  (No.  1)  is  used  first.  It  is  introduced 
until  it  meets  with  resistance  at  the  lesser  curvature,  and  its  length 
is  noteil.  At  the  same  time  the  revolving  sponge  is  examined  by 
palpation  through  the  abdominal  wall.  A  stiffer  cable  (No.  2)  is 
then  used,  and  pushed  onward  until  it  meets  with  resistance  at  the 
lesser  curvature,  and  its  length  is  noted.  The  lengths  are  compared, 
and  their  difference  shows  the  degree  of  distensibility.  The  degree  of 
distention  also  is  found  by  palpation  through  the  abdominal  wall." 

(For  the  symptoms  of  gastric  dilatation,  see  the  chapter  on  Vomit- 
ing, and  that  part  of  this  chapter  on  the  Diagnosis  of  Gastric  Car- 
cinoma with  Dilatation.) 

In  inspecting  abdominal  swellings  the  physician  should  watch  to 
see  if  they  move  up  and  down  with  respiration.  If  they  do,  they  are 
probably  connected  with  the  diaphragm  and  de|)end  upon  disease  of 
the  liver  and  spleen,  as  tumors  of  the  pancreas,  stomach,  and  kidney 
arc  usually  not  attached  to  the  diaphragm,  and  therefore  generally 
do  not  move.  Inspection  of  the  abdominal  wall  will  also  show  pos- 
sible venereal  infection  if  the  glands  in  the  groin  are  enlarged,  or  if 
in  suppurating  they  have  left  puckered  scars.  If  silvery  lines  extend 
across  the  belly,  they  may  indicate  pregnancy  past  or  present,  or  any 
state  of  the  abdominal  cavity  causing  great  stretching  of  the  skin. 
Great  bulging  in  the  neighborhood  of  the  umbilicus  will  naturally 
suggest  umbilical  hernia,  and  swelling  in  the  groin,  not  due  to  pus, 
inguinal  hernia,  or  perhaps  an  ap|)endicular  abscess. 

Palpation  and  Percussion.  More  important  than  any  other 
external  method  of  studying  the  condition  of  the  abdominal  contents 
is  the  use  of  gentle  palpation^  the  fingers  being  gradually  worked 
down  into  the  abdominal  cavity  in  such  a  way  as  not  to  cause  pain  or 
excite  the  muscles  of  the  alxlominal  wall  to  resistance.  The  hand 
should  always  be  carefully  warmed  before  palpation  is  attempted, 
and  the  object  of  the  examiner  is  to  discover,  first,  the  hardne^^s  or 
resistanc^e  to  pressure ;  second,  the  consistency  and  form  of  the  organs 
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which  he  can  touch ;  aud,  thirdly,  whether  any  swellings  which  he 
feels  are  movable,  bound  down  and  immovable,  pulsating,  soft  or 
hard,  nodular  or  smooth.  The  ])atient  whose  abdomen  is  to  be 
palpated  must  be  placed  flat  on  his  back  with  the  knees  drawn  up  to 
relax  the  abdominal  muscles,  the  head  and  neck  should  be  raised, 
and,  if  possible,  the  attention  of  the  patient  should  be  diverted  by 
conversation  about  some  symptom  which  exists  elsewhere  than  in 
the  belly  while  the  examination  is  made,  as  in  this  way  voluntary 
muscular  resistance  is  removed  to  some  extent.  He  should  be 
made  to  breathe  easily  through  his  opened  mouth  ;  and  if  the 
belly-wall  remains  so  rigid  that  a  perfect  examination  is  impossible, 
and  yet  the  results  of  such  an  examination  are  very  important, 
ether  or  chloroform  should  be  given  to  relax  the  muscles. 

Great  resistance  of  the  rigid  abdominal  muscles  is  found  whenever 
peritonitis  is  present  in  an  acute  form,  in  some  cases  of  renal  and 
hepatic  colic,  and  more  commonly  in  lead  colic  and  in  hysteria.  In 
peritonitis  great  tenderness  to  the  slightest  touch  is  also  preseut. 
Another  symptom  of  acute  peritonitis,  aside  from  the  exquisite  tender- 
ness of  the  abdomen,  the  drawn  lip,  the  thirst,  and  the  distention  or 
rigidity  of  the  belly-wall,  is  pain  of  a  severe  character;  unless  it 
be  septic  peritonitis,  when  pain  may  be  absent.  There  are  also 
the  drawing  up  of  the  limbs  to  relieve  abdominal  tension  ;  obsti- 
nate constipation,  moderate  fever,  and  a  very  rapid,  quick  pulse.  The 
tongue  speedily  becomes  dry  and  parched,  and  collapse  may  speedily 
ensue  in  severe  caises.  It  is  not  to  be  forgotten  that  localized  peri- 
tonitis may  result  from  many  causes,  usually  from  disease  of  the 
appendix  vermiformis  or  the  gen i to-urinary  tract  in  women,  and  that 
the  local  symptoms  and  lesions  may  be  limited  by  a  wall  of  lymph 
to  a  very  small  area  of  the  abdominal  cavity. 

It  must  be  remembered,  however,  that  the  anterior  abdominal 
wall,  particularly  that  of  nervous  persons,  is  often  very  sensitive  or 
^^  ticklish,"  and  the  mere  exposure  of  the  skin  to  the  air  of  the 
room,  coupled  with  the  fear  of  the  examination,  may  cause  great 
rigidity  of  the  belly- wall  without  there  being  any  abnormal  condi- 
tion present.  This  can  generally  be  overcome  by  gentleness  in 
palpation  and  by  resting  the  palm  of  the  hand  on  the  belly  and 
partly  flexing  the  fingers,  rather  than  by  attempting  to  insert  the 
finger-tips  between  the  alxlominal  muscles.  The  writer  has  recently 
seen  a  case  of  rliythmiral  hysterical  spasm  of  the  recti  muscles  in  a 
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male,  which  at  first  gave  the  sensation  of  an  enormous  diffuse  pul- 
sating aneurism  of  the  abdominal  aorta. 

Let  us  suppose  that  on  placing  the  hand  upon  the  epigastrium 
and  the  upper  part  of  the  umbilical  area  that  we  find  a  swelling. 
In  the  first  place,  we  must  decide  as  to  whether  it  is  in  the  abdominal 
wall  or  in  the  abdominal  cavity.  If  it  is  in  the  wall,  it  will  be  mov- 
able with  the  tissues  of  the  wall  and  readily  grasped  by  deep  palpa- 
tion ;  but  if  in  the  abdominal  cavity,  the  abdominal  wall  may  be  made 
to  move  over  it,  unless  it  be  attached  to  the  parietal  peritoneum. 
Let  us  suppose  it  is  in  the  wall  of  the  abdomen,  what  can  the  swell- 
ing be  ?  It  may  be  a  fatty  tumor  ;  in  which  case  its  surface  will  be 
dimpled  and  resistant,  probably  not  painful,  unless  the  part  has  been 
inflamed  by  rubbing  or  an  injury,  and  it  will  not  fluctuate.  There 
will  generally  be  a  history  that  the  person  has  exercised  constant 
pressure  on  the  part,  as  in  leaning  against  a  bench  or  table.  Again, 
it  may  be  an  abscess  ;  but  aside  from  the  rarity  of  this  condition,  we 
can  exclude  such  a  possibility  by  the  absence  of  pain,  fluctuation, 
and  the  history  of  a  severe  injury. 

Very  much  more  commonly  a  swelling  in  the  epigastrium,  or 
upper  umbilical  area,  is  due  to  an  intra-abdominal  cause.  In  adults 
the  most  pommon  cause  is  probably  a  growth  (generally  a  carcinoma) 
of  the  pyloric  end  of  the  stomach.  In  other  instances  it  is  due,  par- 
ticularly in  children,  to  enlarged  lymphatic  glands,  as  in  tubercular 
disease  of  the  mesenteiT.  This  is  also  sometimes  seen  in  adults. 
Sometimes  by  reason  of  tubercular  peritonitis  a  nodular  mass  is  not 
only  felt  in  this  area,  but  an  abscess  contaiuing  tubercular  pus  may 
be  formed  and  become  surrounded  by  walls  formed  by  the  gluing 
together  of  the  organs  by  lymph.  Carcinoma  of  the  pancreas  may 
also  cause  a  swelling  in  this  neighborhood,  or  a  cyst  of  the  pancreas 
may  be  present.  Aneurism  of  the  abdominal  aorta  is  also  not  to 
be  forgotten.  Sometimes,  too,  a  distended  or  carcinomatous  gall- 
bladder may  project  into  this  area. 

If  the  growth  be  gastric  carcinoma,  the  patient  will  be  in  or  past 
middle  life  (probably  between  the  fortieth  and  seventieth  year) ;  will 
have  a  history  of  constantly  increasing  pain  and  discomfort  in  the 
stomach  ;  there  will  have  been  much  sour  belching,  and  perhaps 
vomiting  of  coffee-ground-looking  material ;  marked  loss  of  flesh 
and  some  cachexia  will  be  present.  According  to  Welch's  statistics, 
out  of  1300  cases  of  gastric  cancer,  791  were  in  the  pylorus,  148  in 
the  lesser  curvature,  104  in  the  cardia,  68  in  the  posterior  wall. 
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and  61  involved  the  whole  stomach.  The  remainder  were  in  the 
fundus,  the  greater  curvature,  or  the  anterior  wall.  The  growth,  if 
in  the  pylorus,  is  usually  freelv  movable,  and  for  this  reason  can 
be  readily  felt,  and  then  is  often  momentarily  lost  to  palpation. 
Its  position  is  apt  to  change  with  the  posture  of  the  patient  and  the 
presence  or  absence  of  food  in  the  stomach.  Pain  is  usually  elicited 
on  deep  pressure,  and,  if  the  growth  be  lai^  and  at  the  pylorus, 
the  symptoms  of  dilatation  of  the  stomach  will  be  present,  because 
that  viscus  is  dilated  through  the  obstruction  of  the  pyloric  opening, 
which  results  in  retention  of  the  gastric  contents.  Under  these 
circumstances,  whatever  the  cause  of  the  obstruction  may  be,  or  if 
the  gastric  dilatation  simply  results  from  inherent  feebleness  of  the 
stomach- walls,  the  entire  up[)er  part  of  the  abdomen  will  be  found 
distended,  tense,  but  yielding,  and  the  history  will  show  that  the 
patient  is  attacked  now  and  again  by  vomiting,  during  which  the 
most  extraordinary  quantity  of  food  and  liquid,  which  has  gradu- 
ally accumulated,  will  bo  expelled.  The  probable  diagnosis  of  gas- 
tric cancer  and  of  gastric  dilatation  can  be  usually  confirmetl  by 
percussion,  after  distention  of  the  stomach,  and  by  the  use  of  the 
gastrodiaphane.     (See  early  |)art  of  this  chapter.) 

Even  before  the  stomach  is  artificially  distended  with  gas  percus- 
sion will  give  us  valuable  information  in  this  connection,  for,  if 
obstruction  of  the  pylorus  exists,  there  will  be  found  either  a  large 
area  of  gastric  tym|)any  through  the  accumulation  of  gas  from  fer- 
mentation, or,  if  no  vomiting  has  taken  place  for  some  time,  an 
e(|ually  great  area  of  gastric  dulness  due  to  an  accumulation  of  food 
and  li({uid.  If  in  such  a  case  we  first  wash  out  the  stomach  by 
means  of  a  stomach-tulx*  and  then  fill  it  with  gas  by  giving  the 
patient  to  drink,  first,  a  half-glass  of  water  with  sodium  bicarbonate 
in  it,  and  thou  another  half-glass  with  tartaric  acid  dissolved  in  it, 
so  that  gas  will  distend  the  viscus,  we  shall  be  able  by  means  of  per- 
cussion to  outline  the  stomach  with  ease.  It  is  best  to  mark  the 
edge  of  gastric  resonance  by  means  of  a  blue  |)encil  and  thus  to  map 
out  the  jjjastric  area.  If  there  is  a  growth  at  the  pylorus,  causing 
obstruction,  there  will  \ye  impairment  of  resonance  wherever  the 
pylorus  may  Ixi  .situate<l.  While  this  is  a  somewhat  indefinite  state- 
ment, it  is  to  1)0  remenil>ered  that  a  more  definite  one  is  liable  to 
mislead  the  student,  for  oven  in  health  the  position  of  the  pylorus 
changes  greatly  when  the  stomach  is  empty  or  filled  with  food. 
Thus  when  empty  the  viscus  hangs  with  the  pylorus  very  low,  but 
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when  it  is  filled  the  pylorus  is  raised.  Fi^.  136  sliowa  the  Dormal 
gastric  area  wlien  the  storoauh  is  distended  with  gas.  Fig.  137, 
taken  from  Oiler's  Lectures  on  Abdominal  Tumors,  illustrates  the 
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estraordinary  descent  of  tlie  stomach  niaJe  io  some  cases  of  g 
dilatatioQ  in  the  adult.     (Figs,  137,  138,  and  139.) 


Tumor  of  the  abdonion  caused  bj  a  diisted  alomacli.    (OsLKii.) 
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Many  of  these  cases  of  gastric  dilatation  are  also  associated  with 
atrophy  of  the  gastric  tubules,  or  at  least  an  absence  of  any  secretion 
of  normal  gastric  juice.  The  matters  vomited,  or  washed  out  of  the 
stomach,  are  often  devoid  of  hydrochloric  acid,  but  loaded  with  an 
excess  of  lactic  acid.  Lactic  acid  is  tested  for  as  follows,  the  hydro- 
chloric-acid test  being  given  below  :  A  few  drops  of  neutral  ferric 
chloride  solution  are  mixed  with  one  or  two  drops  of  pure  carbolic 
acid,  or  10  c.c.  of  a  5  per  cent,  solution  of  carbolic  acid,  and  water 
added  until  an  amethyst  hue  develops.  A  few  drops  of  the  filtrate 
derived  from  the  stomach-contents  are  now  added,  and  if  lactic 
acid  or  lactates  are  present  the  amethyst-blue  will  become  yellow  in 
color.     This  is  a  very  delicate  test  for  lactic  acid. 

Sometimes  in  cases  of  chronic  gastric  ulcer  the  area  involved 
becomes  so  indurated  as  to  be  felt  as  a  hard  mass  in  the  stomach- 
wall.  In  such  instances  the  points  which  aid  us  in  separating  the 
condition  from  gastric  cancer  are  the  facts  that  the  patient  is  young 
and  usually  a  woman  ;  that  the  vomiting  occurs  immediately  afcer 
taking  food,  for  in  gastric  cancer  it  is  only  seen  in  most  cases  several 
hours  after  food  has  l)een  taken ;  that  there  is  no  sign  of  gastric 
obstruction  ;  that  there  is  an  excess  of  hydrochloric  acid  in  the  gastric 
contents  in  cases  of  ulcer,  and  an  absence  of  HCl  in  cases  of  can- 
cer ;  and,  finally,  that  there  is  no  cachexia  in  cases  of  gastric  ulcer, 
though  there  may  be  anaemia.  There  is  usually  in  cases  of  ulcer 
no  great  loss  of  weight,  unless  the  symptoms  have  been  present  a 
long  time. 

In  cases  of  gastric  ulcer  great  pain  is  often  produced  by  deep  or 
even  superficial  pressure  over  the  epigastrium  and  a  painful  spot  can 
generally  be  found  on  the  back,  about  the  angle  of  the  right  scapula. 

There  is  no  better  place  than  the  present  to  speak  of  the  manner 
of  testing  the  stomach-contents  for  hydrochloric  acid.  The  patient 
is  directed  to  take  no  food  for  at  least  twelve  hours  before  presenting 
himself  to  the  physician.  On  his  arrival  for  examination  he  is 
given  what  is  known  as  "  Ewald's  test-breakfast,"  which  consists  of 
an  ordinary  dry  roll  and  a  little  over  half  a  pint  of  water  which  has 
been  warmed,  and  he  is  directed,  after  swallowing  these  materials,  to 
M'ait  for  an  hour.  The  stomach  is  now  emptied  by  the  introduction 
of  the  bulbed  stomach-tube,  and  the  gastric  contents  filtered.  A 
few  drops  of  a  solution  of  phloroglucin  and  vanillin  are  next  placed 
in  a  porcelain  dish  and  a  few  drops  of  the  gastric  liquid  are  allowed 
to  trickle  down  to  the  (xlge  of  the  solution.     The  porcelain  dish  is 


316         THE  MANIFESTATION  OF  DISEASE  IN  ORGANS. 

gently  heated  over  a  spirit-lamp  or  Biinsen  burner,  and  if  hydro- 
chloric acid  is  present  there  will  appear  a  red  tinge,  which  is  an 
absolute  proof  of  the  presence  of  hydrochloric  acid. 

The  solution  of  phloroglucin  and  vanillin  is  made  as  follows : 

Phloroglucln gr.  xxx. 

Vanillin gr.  xv. 

Absoluto  alcohol fsj. 

This  solution  is  pale  yellow  in  hue.  It  must  be  kept  in  dark 
bottles,  as  on  exposure  to  the  air  and  light  it  becomes  brown  and 
worthlejis. 

If  the  cause  of  the  swelling  of  the  al)dominal  wall  be  tul)ercular 
glandn,  they  will  l)e  found,  in  all  probability,  on  deeper  and  more 
general  palpation,  to  be  scattered  all  through  the  abdominal  cavity  ; 
there  will  be  a  history  of  alternate  constipation  and  diarrhoea,  of  fever, 
of  general  loss  of  strength,  of  loss  of  appetite,  and  examination  of 
other  parts  of  the  body  may  reveal  the  signs  of  tuberculosis  else- 
where. 

The  presence  of  a  resisting  mass,  deeply  situates!  in  the  epigas- 
trium, or  the  upper  part  of  the  umbilical  area,  and  felt  only  on  deep 
palpation,  and  then  often  indistinctly,  should  bring  before  the  mind 
the  possibility  of  the  presence  of  carcinoma  of  the  pancreas,  a  diag- 
nosis which  will  be  largely  confirmed  if  cachexia  be  asserting  itself, 
if  there  be  great  pain  in  this  neighborhood,  and  if  there  are  oily  stools 
after  fats  are  taken,  as  a  result  of  the  absence  of  pancreatic  juice. 
Still  further  confirmation  of  this  diagnosis  will  be  present  if  diabetes 
mellitus  be  develo[)ed  by  the  patient  (pancreatic  dial)etes).  Such  a 
growth  in  the  pancreas  is  usually  scirrhus  cancer  and  may  be  primary 
or  setjondary.  Segre  found  that  of  627  cases  of  carcinoma  of  the  upper 
abdominal  organs  cancer  of  the  pancreas  occurred  in  127,  but  only 
in  12  of  these  primarily.  Stiller  asserts  that  the  followinjj;  symp- 
toms are  fairly  sure  signs  of  pancreatic  canc»er,  namely,  marked  dys- 
pepsia, rapid  emaciation  and  cachexia,  subnormal  tcmp(Tature,  per- 
sistent and  progressive  jaundice  without  he|)atic  enlargement,  but 
often  with  swelling  of  the  gall-bladder  from  obstruction  to  its 
duct.  These  signs  are,  of  c^ourse,  only  of  value  if  the  evidence  of 
malignant  growth  elsewhere  can  be  excluded.  Very  rarely  swelling 
of  this  region,  either  rapid  or  slow  in  onset,  follows  upon  the  forma- 
tion of  cysts  in  the  pancreas,  as  a  result  of  obstruction  of  the  duct 
of  the  gland.  When  they  occur  these  cysts  may  quite  fill  the  ab- 
dominal  cavity,  although,  as  a  rule,   they  are  quite  small.      As 


THE  ABDOMEN  AND  THE  ABDOMINAL  VISCERA.       317 

pointed  out,  however,  by  Jordan,  the  real  (»u8e  of  swelling  in  the 
pancreatic  region  may  b3  hemorrhage  into  the  lesser  peritoneal  cav- 
ity. He  summarizes  some  of  his  views  in  regard  to  this  matter  as 
follows  : 

^  ^  Contusions  of  the  upper  part  of  the  abdomen  may  be  followed 
by  the  development  of  a  tumor  in  the  epigastric,  umbilical,  and  left 
hypochondriac  r^ons.  Such  tumors  may  be  due  to  fluid  accumu- 
lations in  the  lesser  peritoneal  cavity,  and  when  the  contents  are 
found  (on  aspiration)  to  have  the  power  of  converting  starch  into 
sugar  we  may  assume  that  the  pancreas  has  been  injured."  Finally, 
Jordan  states  that  ''  many  such  tumors  have  been  regarded  as  true 
retention-cysts  of  the  pancreas." 

In  other  instances  a  swelling  in  this  neighborhood  may  be  due  to 
what  is  called  pyo-pneumoihorax  subphrenicua,  a  condition  of  abscess 
in  the  peritoneal  cavity  below  the  diaphragm,  produced  by  perfora- 
tion of  the  stomach  or  transverse  colon.  The  abscess  so  produced 
may  contain  gas,  and  for  this  reason  the  swelling  may  be  quite 
resonant  on  percussion.  Abscess  in  this  region  also  follows  abscess 
of  the  pancreas,  or  fat-necrosis  of  this  organ  in  rare  instances. 

Sometimes,  too,  we  have  marked  enlargement  of  the  head  of  the 
pancreas,  due  to  a  malignant  pancreatitis.  This  is  particularly  apt 
to  he  associated  with  cholelithiasis. 

The  uppearauce  of  sudden  swelling  in  the  neighborhood  of  the 
pancreas,  associated  with  intense  pain,  nausea,  and  vomiting,  may  be 
due  either  to  acute  hemorrhagic  pancreatitis,  to  intestinal  obstruction, 
or  to  acute  peritonitis,  resulting  from  perforation.  The  last  two 
are  the  more  common.  An  exploratory  operation  is  the  only  way 
of  deciding  the  diagnosis  positively.  (See  chapter  on  Vomiting  for 
symptoms  of  intestinal  obstruction.) 

Aortic  pulsation  is  often  transmitted  to  the  hand  by  enlarged 
abdominal  glands  or  tumor-masses.  If  the  pulsation  of  the  aorta 
is  not  transmitted  by  glands  or  tumors,  it  may  be  due  to  aneurism 
of  the  abdominal  aorta,  the  diagnosis  of  which  is  established,  if,  in 
addition  to  a  pulsating  sensation,  we  also  find  on  palpation  a  marked 
thrill,  an  expansile  movement  of  the  tumor,  and  on  auscultation  we 
hear  a  bruit.  Pain  due  to  the  pressure  of  the  aneurismal  sac  upon 
some  of  the  nerves  of  the  abdominal  cavity  may  also  be  a  prominent 
symptom. 

Localized  swellings  due  to  other  causes  than  those  already  dis- 
cussed are  due  to  impaction  of  feces,  volvulus,  and  intestinal  obstruc- 
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tion  from  other  causes,  as,  for  example,  cancer  of  the  bowel,  which 
occurs  most  frequently  in  the  csecuni,  when  the  growth  will  be  found 
in  the  right  groin,  or  in  the  sigmoid  flexure,  when  it  will  be  found 
in  the  left  groin. 

Tumors  or  foreign  bodies  in  the  bowel  can  nearly  always  be 
moved  about,  unless  bound  down  by  inflammatory  adhesions,  so 
differing  from  growths  which  involve  the  immovable  parts,  such  as 
the  retroperitoneal  glands.  Very  rarely  we  find  cancerous  tumor 
of  the  omentum,  which  usually  becomes  retracted  and  indurated  so 
that  its  hardened  edges  can  be  felt  extending  across  the  abdominal 
cavity.  More  commonly  multiple  nodules  in  the  omentum,  or 
studded  over  the  surface  of  the  bowels,  are  due  to  peritoneal  tuber- 
culosis. Not  rarely  these  nodular  masses  are  studded  over  the 
mesentery. 

Floating  kidney  may  also  cause  a  marked  movable  swelling  or 
tumor-like  mass  in  the  upper  zone  of  the  abdomen.  If  the  belly- 
walls  are  thin,  the  kidney-shape  can  sometimes  be  outlined  by  palpa- 
tion and  even  the  pulsation  of  the  renal  artery  can  be  felt ;  but,  as  a 
rule,  this  cannot  be  done,  and  the  dilatation  of  the  pelvis  of  the 
kidney  by  the  obstruction  of  the  ureter,  which  has  become  twisted, 
may  distort  the  shape  of  the  organ.  Deep  palpation  of  the  flank,  if 
the  kidney  has  floated  away  from  its  normal  seat,  may  reveal  lessened 
resistance  in  this  area,  and  bimanual  palpation,  one  hand  being 
placed  at  the  back  and  the  other  in  front,  may  reveal  the  shape  of 
the  organ  elsewhere.  Further,  if  the  patient  be  made  to  lie  on  the 
side  the  dislocates!  kidney  mav  sometimes  be  clcarlv  outlined  bv 
bimanual  pal[)ati()n. 

Wiien  the  kidney  is  enlarged  from  cystic  degeneration,  from 
ordinary  hydronephrosis,  and  from  echinococcus  cysts,  it  may  be 
readily  felt  in  the  umbilical  area  in  many  instances.  Hydronephro- 
sis has  l)een  mistaken,  in  children  particularly,  for  sarcoma  of  the 
kidney,  and  in  adult  females  for  ovarian  tumor.  The  diagnosis  can 
only  be  made  in  some  of  these  cases  by  ta|)ping.  The  fluid 
obtained  in  hydronephrosis  will  usually  be  somewhat  turbid  and 
contain  epithelial  cells.  It  should  not  be  forgotten  that  the  condition 
of  hydronephrosis  may  be  intermittent,  for,  if  this  is  not  remem- 
bered, the  physician  may  be  misled  into  thinkinu:  that  the  disappear- 
ance of  the  swelling  is  due  to  a  floating  kidney  slipping  back  into  its 
place. 

Bulging  of  the  flank,  with  pain,  fever,  and  ])erhaps  fluctuation,. 
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indicates   perinephritic  abscess  or  caries    of  the  spine   with   cold 
abscess. 

Peristaltic  movements  of  the  intestines  can  sometimes  be  felt 
through  the  belly-walls,  and,  if  the  contraction  of  the  muscular 
fibres  is  excessive,  nodular  masses  of  momentary  existence  may  be 
caused.  Closely  associated  with  this  sensation  on  palpation  is  what 
is  called  ^^  phantom  tumor."  Such  a  formation  is  generally  found 
in  hysterical  women  and  often  leads  to  ludicrous  errors  in  diagnosis. 
It  is  due  to  persistent  dilatation  of  a  knuckle  of  intestine  by  gas, 
thereby  forming  a  moderately  hard,  and  more  or  less  constant,  mass 
which  may  resemble  a  real  tumor.  Examination  of  the  patient 
under  ether  will  usually  reveal  its  true  character.  Localized  super- 
ficial and  inconstant  tumors  may  arise  through  spasmodic  but  local- 
ized contractions  of  the  recti  muscles. 

Finally,  a  swelling  in  the  neighborhood  of  the  umbilicus  should 
always  arouse  the  suspicion  of  an  umbilical  hernia,  and  the  situation 
of  the  swelling  at  the  umbilicus,  the  fact  that  percussion  over  it 
gives  a  highly  tympanitic  note,  owing  to  the  gas  in  the  prolapsed 
gut,  and  the  possibility  of  reducing  its  size  by  taxis,  will  render  a 
diagnosis  of  umbilical  hernia  possible. 

If  on  palpating  the  epigastrium  and  umbilical  ai*ea  nothing  abnor- 
mal has  been  found,  we  next  seek  to  discover  if  there  is  anything  ab- 
normal in  the  right  hypochondrium,  or,  in  other  words,  whether 
there  is  anv  disease  of  the  liver. 

Normally,  in  the  adult,  tliis  gland  cannot  be  felt  below  the  rib?, 
except  part  of  the  left  lobe  in  the  epigastrium  occasionally.  Some- 
times, on  deep  inspiration,  the  diaphragm  pushes  the  liver  low 
enough  for  it  to  be  felt.  In  children  the  liver  is  naturally  large 
enough  to  be  felt  below  the  ribs. 

When  the  normal  liver  is  percussed  we  find  that  it  lies  in  the  area 
shown  in  Fig.  140,  and  that  as  we  percuss  above  it  on  the  ribs  in 
the  mammary  line  we  first  get  pulmonary  resonance,  then  a  little 
below  this  impaired  resonance,  due  to  the  fact  that  the  lower  ^dge 
of  the  lung  is  interposed  between  the  chest-wall  and  the  liver;  and 
still  lower  we  find  absolute  duluess  or  flatness  due  to  the  solid  liver 
itself.  Below  this  area,  which  ceases  just  below  the  lowest  rib,  we 
usually  find  tympany  on  percussion,  due  to  the  gas-distended  bowel. 
If  we  percuss  in  the  midsternal  line,  we  get  the  same  signs,  but  they 
begin  as  high  as  the  nipple,  or  above  it,  and  then  cease  on  a  line 
drawn  across  the    abdomen    about  midway  between  the  ensiform 
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carlilage  aud  umbilicus.  To  tlie  left  of  the  middle  line  of  the 
sternum  llic  liver-diilDcss  merges  into  the  cardiac  duloess.  (See 
Pig,  140.)  Ill  tile  mammary  line  Hvcr-d illness  begins  at  the  fifth 
rill,  lalerally  it  begins  at  the  seventh  and  eighth,  poatenorly  at  the 
tenth,  owing  to  the  sloping  [wsitinn  of  the  diaphragm. 


When  a  hard  and  firm  mass,  with  a  smooth  surface,  can  be  1 
ID  the  right  hypochondrium  or  right  umbilical  area,  which  is  c 
able,  and  which  has  an  edge  which  can  be  readily  felt  on  deep  ] 
pation,  the  mass  is  probably  an  enlarged  Hver  or  one  pushed  f 
into  the  abdominal  cavity  by  a  large  pleural  effusion  or  a  eiibphre 
abscess,  or  sometimes  by  an  emphysematous  lung.     The  causes  o: 
largemeut  are  amyloid  degeneration,  congestion,  hypertrophic  ( 
rhosis  aud  abscess,  carcinoma,  sarcoma,  and  lymphadenoma.     Wh; 
the  surface  is  found  to  be  smooth  the  condition  is  probably  amylo 


THE  ABDOMEN  AND  THE  ABDOMINAL  VISCERA,       321 

or  fatty  degeneration ,  or  congestion.  If  the  surface  is  rough,  it  will 
probably  be  due  to  cirrhosis,  which  gives  a  granular  sensation  to  the 
hand  when  the  abdominal  wall  is  moved  over  the  organ.  In  malig- 
nant growth  large  and  small  nodules  may  often  be  found,  and 
depressions  or  umbilications  of  its  surface  may  be  marked.  When, 
on  palpating  the  liver,  we  find  marked  tenderness  and  some  swelling, 
and,  associated  with  these  symptoms,  fever,  rigors,  sweats,  and  some- 
times vomiting,  and,  in  addition,  a  history  that  the  patient  has  had 
dysentery  or  has  had  exposure  to  tropical  heat  or  has  swallowed 
much  bad  water,  we  are  forced  to  the  l)elief  that  an  abscess  of  the 
liver  exists.  This  may  be  single  or  multiple.  If  the  latter,  it  is 
probably  due  to  pysemia,  and  no  spot  of  fluctuation  will  be  found 
as  a  rule  ;  whereas,  if  it  is  large  and  single,  fluctuation  is  sometimes 
felt.  Further,  the  enlargement  of  the  liver  in  the  pysemic  form 
is  uniform,  whereas  in  the  single  abscess  there  is  often  one  spot 
which  is  swollen  or  enlarged.  If  a  single  large  pyriform  swelling, 
which  is  yielding  and  somewhat  painful  on  palpation,  be  found, 
and  there  is  some  fluctuation  present,  abscess  must  be  thought  of,  or 
in  its  place  impaction  of  the  gall-bladder  with  gall-stones  or  its  dis- 
tention by  obstruction  to  its  duct.  The  history  of  the  case  will 
usually  separate  the  conditions,  one  from  the  other,  for  diagnostic 
purposes,  for  in  the  case  of  abscess  the  history  will  probably  be  that 
of  a  person  exposed  to  tropical  heat  or  one  who  has  had  an  injury, 
an  acute  infection,  or  an  amoebic  dysentery,  while  if  gall-stones  be  the 
cause  of  the  swelling  there  will  be  a  history  of  gall-stone  colic,  of 
jaundice,  or  of  hepatic  fever.  More  rarely  a  single  hepatic  swelling 
may  be  due  to  hydatid  cyst,  but  the  history  and  presence  of  fluctua- 
tion, combined  with  the  result  of  examining  the  fluid  aspirated  from 
the  swelling,  will  decide  the  diagnosis. 

The  consistency  of  the  liver  is  usually  very  hard  in  cases  of  cirrhosis, 
carcinoma,  and  amyloid  degeneration.  In  cirrhosis  there  will  be  some 
ascites  in  many  cases,  some  swelling  of  the  legs  perhaps,  and  dull  pain 
in  the  hepatic  region.  The  digestion  will  be  disordered,  there  will 
be  marked  loss  of  flesh  and  often  hsematemesis.  Sometimes  coma 
comes  on.  In  the  malignant  disease  there  will  be  pain,  marked 
emaciation,  and  cachexia;  nodules  will  be  felt  in  the  liver-substance, 
and  the  organ  be  found  much  enlarged.  Tenderness  on  pressure 
will  be  marked.  Sometimes  ascites  will  be  present  and  a  growth 
may  be  found,  usually  as  the  primary  lesion,  in  the  stomach  or  bowel. 

In  the  case  of  amyloid  liver  there  will  be  a  history  of  prolonged  sup- 
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puration  elsewhere^  and  there  will  be  present  disordered  digestion, 
irregular  bowel -movements,  and  little  pain. 

Marked  tenderness  of  the  hypochondrium  is  usually  found  in  con- 
gestion of  the  liver,  in  inflammation  of  its  tissues,  such  as  that 
caused  by  an  infection  or  by  gall-stones  in  its  substance,  and  in 
malignant  growth.  Tenderness  is  practically  absent  in  waxy  liver 
and  in  fatty  de;;:eneration. 

In  cases  of  cirrhosis  of  the  liver,  whether  it  be  in  the  hypertrophic 
or  atrophic  form,  the  organ  presents  no  symptoms  in  itself  save  that 
in  the  hy[>ertrophic  state  its  size  is  increased  so  that  it  can  be  felt 
below  the  ribs,  whereas  in  the  atrophic  state  it  cannot  be  felt  except 
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by  pushing  the  fingers  woll  up  under  the  ribs.  The  symptoms 
accompanying  cirrhosis  are  chiefly  connected  with  disorders  of  the 
alimentary  canal,  either  through  direct  failure  in  the  digestion  and 
assimilation  of  fo(xl,  or  from  changes  in  the  bloiKl-supply  of  the 
abdominal  contents.  The  following  excellent  diagram  from  Taylor's 
Index  of  Medir'mc  shows  what  these  symptoms  are,  and  discerns 
their  ciuise  at  the  glance,  the  cirrhotic  prowss,  of  course,  obstructing 
the  flow  of  blood  in  the  liver,      (l^^ig.  141.) 

Finally,  the  j)liysician  who  finds  the  lower  margin  of  the  liver 
abnormallv  low  down  in  the  abdominal  (uivitv  should  not  make  a 
diagnosis  of  enlargement  of  this  organ  until  he  has  assured  himself 
that  the  extension  of  the  martrin  of  the  liver  is  not  due  to  an  effusion 
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in  the  right  pleural  cavity  wliicfa  presses  upon  tbis  oi^u.  So,  too,  if 
the  patieDt  is  a  woman,  the  lower  border  of  the  liver  may  have  been 
pushed  dowa  by  tight  lacing,  aod  careful  palpation  may  reveal  a 
furrow  across  its  surface  produced  by  the  corset. 

A  small  pear-shaped  mass  protruding  from  under  the  liver  is 
usually  due  to  an  enlfti^ed  gall-bladder,  distended  by  bile  or  ealculi. 
If  the  former,  pressure  may  cause  it  to  disappear  owing  to  the  bile 
being  pressed  out  into  the  intestine. 

In  the  left  hypcchondrium  the  spleen  can  be  very  readily  outlined 
by  percussion,   in  persons  not  inordi- 
nately fat.     Its  normal  position  is  best  ^°-  •*'■ 
shown  ill  the  accompanying  figure,  142. 

The  upper  border  of  the  spleen  is  on 
a  level  with  the  tenth  dorsal  vertebne 
and  the  lower  border  on  a  level  with  end 
of  the  eleventh  rib.  Its  upper  edge  or 
limit  is  on  a  level  with  the  ninth  rib. 
In  percussing  the  spleen  heavy  percus- 
sion is  to  be  avoided,  since  this  may 
develop  the  resonance  of  the  stomach 
or  bowels.  The  spleeu  cannot  be  pal- 
pated unless  greatly  enlarged,  but  it 
may  be  found  bulging  from  beneath 
the  lowest  rib  in  typhoid  fever;  in 
scarlet  fever;  as  the  result  of  acute  or 
chronic  malarial  fever;  in  leucocy- 
thfcmia  of  the  spleoo-medullary  variety; 
in  amyloid  disease,  as  that  after  loug 
suppuration  ;  in  early  syphilitic  inf'.'C- 
tion  ;  and  in  any  disease  which  causes 
venous  engorgement  of  the  abdominal 
viscera,  such  as  cardiac  disease  or  hepatic  cirrhosis.  Sometimes  dis- 
placement of  the  spleen  downward  arises  from  emphysema  of  the 
lungs  or  left-sided  pleural  effusion. 

Acute  splenic  swelling  'stimetimos  comes  on  in  cases  of  general 
septiciemia. 

Neitrly  always  the  splenic  surface  is  smooth,  except  for  the  notch 
in  its  surface  (setr  Fij:.  13:^,  p.  ■iWi),  unless  the  disease  be  the  rare 
condition  of  hydatid  disease  or  carcinoma. 

There  yet   remains  for  diseussion  the  signiScaoec  of   increased 


Normal  position  of  tbe  ipleen. 
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resistance  on  palpation,  and  percussion-dulncss^  in  the  groins.  In 
the  right  iliac  region  the  presence  of  swelling,  increased  resistance, 
impaired  resonance,  or  tympanites,  particularly  if  pain  and  tender- 
ness are  present,  jx>int  strongly  to  appendicitis  or  to  inflammation 
about  the  caput  colL  Sometimes,  however,  the  presence  of  a  dis- 
tinct lump  in  this  region  in  a  person  advanced  in  life  may  mean  a 
malignant  growth,  for  carcinoma  of  the  caput  coli  is  not  rare. 

If  the  left  groin  is  affected  in  a  person  well  advanced  in  years, 
carcinoma  is  also  to  be  regarded  as  j)ossible,  for  the  sigmoid  flexure 
is  a  frequent  seat  of  such  growths.  In  a  young  jierson,  or  a  child, 
impaction  of  feces,  a  foreign  body,  or  intestinal  obstruction  is  to 
be  considered.     (See  chapters  on  Vomiting  and  on  the  Bowels.) 

For  the  diagnosis  of  renal  diseases  reference  is  to  be  made  to  the 
chapters  on  the  Bladder  and  Urine,  on  the  Blood,  on  the  Bloodvessels 
and  the  Pulse,  and  that  u]>on  the  Thorax,  that  |)art  on  the  heart ; 
the  chapters  on  Vomiting  and  on  Headache,  and  to  those  on  Coma 
and  Unconsciousness,  and  Convulsions  and  Spasms. 

For  further  information  in  regard  to  the  diagnosis  of  diseases  of 
the  abdominal  viscera,  the  reader  is  referred  to  the  chapters  on  the 
Skin,  that  part  on  jaundice ;  the  chapter  on  Vomiting,  part  on  intes- 
tinal obstuction  ;  that  in  the  Bladder  and  Urine ;  and  that  upon  the 
Bowels  and  Feces. 


CHAPTER  X. 

THE  BLOODVESSELS  AND  PULSE. 

The  condition  of  the  bloodvessels  on  palpation — Feeling  and  counting  the  pulse — 
The  quality,  force,  and  volume  of  the  pulse  in  health  and  disease 

One  of  the  first  things  that  the  physician  does  when  he  is  study- 
ing the  condition  of  a  patient  is  to  feel  the  pulse,  even  if  the  symp- 
toms which  are  present  do  not  indicate  circulatory  disturbance, 
because  the  pulse  is  an  index  of  the  condition  of  the  heart  as  to 
its  power,  its  valvular  action,  and  its  nervous  state.  The  pulse 
very  often  gives  us  information  of  the  presence  of  renal  disease,  and 
it  will  frequently  give  us  a  general  idea  of  the  tone  or  degree 
of  debility  of  the  patient.  By  feeling  the  pulse  we  also  gather 
valuable  information  as  to  the  condition  of  the  arteries,  and  this  is 
a  very  important  part  of  the  diagnosis,  for,  to  use  an  old  saying,  ^*  a 
man  is  only  as  old  as  his  arteries,'^  and  if  he  is  sixty  years  of  age 
and  has  good  vessels  he  is,  as  a  rule,  as  young  in  health  as 
another  man  of  thirty  with  bad  vessels,  because  it  is  by  the  blood- 
vessels that  the  tissues  of  the  body  are  nourished,  and,  as  life  depends 
upon  this  proceas  of  nutrition,  the  better  the  vessels  the  better  the 
vitality. 

When  examining  the  pulse  of  a  patient  who  is  well  enough  to  be 
up  and  about  the  pliysician  should  wait  until  sufficient  time  has 
elapsed  after  exercise  for  the  pulse  to  become  steady,  and  the  patient 
should  be  in  a  sitting  or  reclining  posture  in  order  to  prevent  over- 
action  of  the  heart.  Particularly  is  it  important  in  the  case  of  ner- 
vous individuals  to  wait  for  sedation  to  follow  the  excitement  of 
meeting  the  physician. 

Often  when  called  to  see  a  sick  child  or  a  nervous  woman,  who  may 
be  sleeping  at  the  moment  of  the  physician's  arrival,  a  true  estimate 
of  the  pulse  can  be  made  without  disturbing  the  patient  by  gently 
putting  the  tip  of  the  finger  on  the  temporal  artery  where  it  passes 
over  the  zygomatic  process.  This  artery  may  also  be  used  for  this 
purpose  in  cases  of  tremor,  chorea,  delirium,  or  mania,  where  the 
hand  is  constantly  moved  about  so  that  the  radial  artery  cannot  be  felt. 
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In  counting  the  pulse  it  is  best  to  count  it  for  the  entire  minute, 
or  to  count  it  for  fifteen  seconds  and  then  multiply  the  result  by 
four.  If  the  pulse  is  irregular,  it  is  always  best  to  count  it  for  a 
minute.  If  the  pulse  1»e  very  irregular  and  running,  and  so  difficult 
of  counting,  the  count  should  be  made  by  listening  at  the  pnecor- 
dium  for  the  a]>ex-beat. 

Before  considering  the  qualities  of  the  pulse  in  health  or  disease, 
it  is  well  to  understand  what  it  is  due  to  and  the  manner  in  which  the 
circulation  is  carried  on.  The  bloodvessels  consist  of  the  arteries, 
arterioles,  capillaries,  venules,  and  veins.  These  vessels  always 
contain  blood  during  life,  and  the  function  of  the  heart  is  to  pro]>el 
the  blood  through  them.  The  flow  of  blood  is  maintained,  first,  by 
the  force  ex{>ended  by  the  heart,  and,  second,  by  the  tonicity  of  the 
bloodvessels.  If  the  bloodvessels  of  the  bodv  become  relaxed,  as  in 
death,  all  the  blood  is  readily  held  by  the  ones  most  relaxed,  namely, 
the  abdominal,  thoracic,  and  other  veins.  AVe  find  therefore  that 
the  vessels  are  onlv  filled  with  blood  when  their  walls  are  to  a  certain 
extent  constricted  by  the  contraction  of  their  muscular  fibri»s  ;  and 
that  this  contraction  is  maintained  bv  the  action  of  the  vasomotor 
centre  in  the  medulla  oblongata,  which  also  controls  many  minor 
centres  governing  small  areas  of  vessels.  The  arteries  are  very 
elastic  in  hejilth,  and  when  filled  witli  blotd  arc  slightly  distended. 
Behind  the  column  of  WimkI,  which  \)e'\\yx  a  fluid  omfined  laterallv 
is  pra"ti«illy  a  solid,  for  fluids  are  incompressible,  is  the  heart,  and 
in  the  arterioles  are  muscular  fibres,  which  by  their  contraction  regu- 
late the  flow  of  blood  int4»  the  capillaries,  fnmi  which  the  nutritional 
processes  are  carric<l  on.  The  blo<Hl  in  the  arteries  is,  therefore, 
subjo<'te(l  to  three  chief  pressur(»s,  namely,  that  of  the  heart  behind 
the  (joluinn,  that  of  the  elastic  and  <liston(lc<l  arterial  walls  on  the 
sides  i\i  the  column,  and  the  Resistance  of  the  contract-jd  arterioles  in 
front  of  tlie  column.  By  these  ine:ui3  bloojl-pressurc  i>r  tension  is 
maintained.  If  the  heart  l)eats  more  strouirlv  en*  the  arterioles  con- 
tract  more  tightly  than  normal,  the  blo(Kl-stream  is  under  a  greater 
pressure  than  before.  If  the  heart  is  feeble  or  the  arterioles  lax,  the 
pressure  falls,  becsiuse  the  blood  is  not  pressed  upon  behind  or  ob- 
structed in  its  flow  in  front.  If  the  tension  is  above  or  below  normal, 
the  interchange  of  food  and  oxygen  and  carbonic  acid  between  the  tis- 
sues and  the  blood  in  the  capillaries  is  perverted,  for  the  i*ateof  flow  in 
the  caj)illaries  depends  largely  upon  the  blood-pressure  in  the  arte- 
ries.    Now  the  capacity  of  the  capillary  system  of  vessels  is  many 
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times  greater  than  that  of  the  arteries^  and,  if  the  arterioles  relax, 
the  capillaries  and  veins  will  retain  all  the  blood,  and  in  them  it 
will  stagnate  and  become  useless. 

The  manner  in  which  arterial  tension  is  chiefly  maintained  hav- 
ing been  described,  we  can  now  consider  the  pulse-oeat  itself.  The 
individual  pulse-beat  is  not  a  wave  of  blood  sent  out  by  the  heart, 
but  it  is  the  transmission  of  the  force  of  the  heartbeat  sent  along 
the  blood-column,  and  the  character  of  the  beat  gives  us,  therefore,  an 
idea  of  how  forcibly  the  heart  is  driving  another  quantity  of  blood 
into  the  aorta,  and  also  how  much  blood  is  l)eing  sent  out  at  each 
l)eat. 

Supposing,  therefore,  that  on  feeling  the  radial  pulse  we  find  that 
the  artery  is  tense  and  hard,  and  that  the  individual  beat  is  strong 
and  its  volume  great,  this  signifies  that  there  is  an  excited  vasomotor 
centre,  causing  contraction  of  the  vessels,  and  that  an  excited,  over- 
acting heart  is  forcing  the  blood  into  the  already  tense  vessels.  If 
this  condition  increases,  one  of  three  things  can  happen,  either  the 
heart  will  be  unable  to  pump  the  blood  out  into  the  arteries  against 
the  pressure  and  consequently  become  distended  and  paralyzed,  or 
the  bloodvessels  will  burst  in  the  weakest  spot,  or  the  spasm  of 
the  arterioles  will  have  to  give  way.  It  is  the  first  result  which 
we  meet  in  cases  of  true  angina  pectoris,  for  in  this  state  we  find 
great  arterial  tension,  with  distention  and  engorgement  of  the  left 
side  of  the  heart,  and  the  moment  nitroglycerin  or  nitrite  of  amyl 
relaxes  the  spasm  of  the  arterioles  the  symptoms  are  relieved.  It 
is  the  second  result  which  often  produces  apoplexy  by  rupture 
of  the  weakest  vessel,  usually  the  middle  cerebral  artery.  It  is 
the  third  result  which  we  try  to  bring  about  for  the  relief  of  the 
patient,  either  by  drugs  or  by  bleeding.  Where  we  have  atheroma 
or  hardening  of  the  bloodvessels  as  the  result  of  old  age,  syphilis,  or 
chronic  vessel-changes  the  very  inelasticity  of  the  vessel,  associated, 
perhaps,  in  some  cases,  with  some  irritability  of  the  vasomotor  cen- 
tre, causes  a  high  arterial  tension,  with  a  laboring  heart,  a  congested 
head,  and  a  feeling  of  fulness  of  the  head,  of  which  the  patient  will 
seriously  complain.  The  second  sound  of  the  heart  will  also  be 
much  accentuated. 

The  discovery  of  a  high  arterial  tension  in  a  young  person,  or  in 
an  older  one  who  has  not  atheromatous  vessels,  will  generally  mean 
the  presence  of  an  excited  circulation,  in  connection  with  some  acute 
inflammatory  disease  in  its  early  stages,  and,  if  high  fever  is  present 
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in  a  previously  healthy  person,  the  pulse  will  be  found  to  be  quick 
and  hard. 

The  condition  of  intense  vascular  relaxation,  due  to  failure  of  the 
heart  or  the  arterioles  to  maintain  blood-pressure,  is  seen  in  cases  of 
fainting  and  syncope  on  the  one  hand,  or  of  collapse  and  shock  on  the 
other.  Here  we  find  a  soft,  easily  extinguished  blood-stream,  which 
can,  by  pressure  on  the  artery,  be  readily  cut  off  from  the  distal  ves- 
sels. The  artery  feels  relaxed  to  the  physician's  finger  and  the  skin 
may  be  bedewed  with  sweat. 

We  can  conclude,  therefore,  that  high  arterial  tension  indicates 
in  the  young,  as  a  rule,  an  excited  circulation,  due  to  some  acute 
ailment  in  its  early  stages,  or,  if  in  an  older  person  not  suffering 
from  an  acute  malady,  it  is  due  to  atheroma  of  the  bloodvessels, 
renal  disease  of  a  chronic  interstitial  type,  or  hy|>ertrophy  of  the 
heart,  provided,  of  course,  in  all  cases  that  there  is  no  history  of  the 
recent  ingestion  of  powerful  stimulants  to  the  circulation. 

A  very  low  arterial  tension  indicates  a  feeble  condition  of  the  sys- 
tem, such  as  is  seen  in  all  exhausting  diseases,  acute  or  chronic,  or, 
if  no  disease  be  present,  in  the  sense  of  an  acute  malady,  it  indic*ates 
general  nervous  debility,  with  or  without  the  presence  of  a  feeble 
and  dilated  heart. 

The  pulse  itself  varies  as  to  volume,  character,  rapidity,  and  force, 
and  does  so  within  normal  limits,  and  still  more  so  under  the  effects 
of  disease.  It  varies  greatly  according  to  age.  Thus,  the  pulse  of 
the  newborn  child  is  usually  about  135  to  140,,  at  one  year  120  to 
130,  at  two  years  105,  at  four  yeiirs  97,  at  ten  years  about  00,  at 
fifteen  years  7S,  and  from  twenty  to  fifty  years  at  70  [>er  minute. 
At  eighty  years  of  age  it  is  usually  about  80  beats  per  minute.  The 
rate  is  also  incrt»ased  by  taking  food,  by  exercise,  nervousness,  and 
by  i)ain  and  fever,  as  will  be  stated  again  in  a  moment. 

The  volume  of  the  pulse-wave  depeuds  chiefly  upon  the  (juantity 
of  blood  expelled  from  the  heart  at  each  systole,  and  also  upon  the 
condition  of  the  aortic  valves  of  the  heart,  in  so  far  as  their  ability  to 
prevent  regurgitation  is  <roneerued.  Stimulation  of  the  vajrus  nerves 
usually  results  in  a  large  pulse-wave,  as  already  ])ointe<l  out,  as  does 
also  cardiac  hypertrophy  with  dilatation.  If,  on  the  other  hand, 
part  of  the  blood  thrown  out  of  the  heart  iuto  the  aorta  falls  back 
into  the  ventricle,  we  have  a  |)ulse  of  small  actual  volume,  and  this 
is  calle<l,  because  of  the  jKJculiar  sensation  which  it  gives  to  the  finger, 
the  ^^  tri|vhaHmier,''  '^  water-hammer,''  or  *^  Corrigan's  pulse."     In 
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such  a  case  because  of  the  power  of  the  ventricle  the  blood  is  forced 
out  into  the  aorta  uuder  great  pressure,  but  as  the  last  part  of  the 
wave  regui^tates  the  pulse  is  found  to  be  short  and  sharp.  Id 
mitral  regurgitation  or  in  mitral  stenosix  the  pulse  is  nsually  small 
in  volume,  because  the  left  ventricle  has  not,  or  cannot  get, 
euough  blood  at  each  beat  to  send  out  a  voluminous  wave. 

So  far  as  the  character  of  the  pulse  is  concerned  we  recognize  one 
which  is  slow  and  full,  as  that  seen  after  digitalis  is  used;  that 
which  is  short  and  sharp,  as  in  aortic  r^urgitation ;  that  which  is 
small  and  hard,  as  is  often  seen  in  aortic  obstruction  ;  and  the  small, 
wiry  pulse  of  acute  peritonitis. 


Dia^TAin  of  a  npbjiriDogrmph' 
the  mu1ll|i1ylng  levem  miiv  bedl^pla^ed. 
tlie  snerj-  bj  the  spring  6.  The  TerHoil  r 
lever  c  aboui  the  Qied  point  d.  Tbe»  are  communicaled  lo  anci  magtilfled  bj  tbe  lever  e, 
which  moves  round  Ihe  flittl  polnl/.  The  free  end  of  this  lever  carries  a  light  steel  marker 
which  re^Is  on  a  strip  of  smoked^paper,  n.  Tbe  paper  Is  placed  beneath  Iwo  small  wheels  and 
resU  on  a  roller  which  can  be  rotated  h;  means  or  clock-work  conlalned  In  tbe  box  h.  The 
paperls  tbuscati«ed  lo  travel  at  a  nnifonn  rate.  The  screw  uradnaied  In  ounces  (Troy)  la 
brought  to  bear  on  the  spring  ft  by  means  of  a  cam,  and  by  this  the  pressure  put  on  Iho  artery 
can  be  ceijUlaled.    Tbe  levers  maffniry  tbe  |>ulse- movements  llHy  times. 

Various  names  are  applied  to  a  pulse  possessing  certain  pecu- 
liarities. Thus,  we  have  under  the  name  puUus  piiradoxas  a  pulse 
which  disappears  with  each  deep  inspiration.  It  is  usually  due  to 
indurative  mcfliastino-pericarditis,  whereby  intiammatory  bands 
press  on  the  liloodvt^sels  or  the  heart.  If  the  beats  of  the  heart 
are  irregular  in  fon,*,  but  r^ular  in  rhythm,  we  have  developed  a 
pulxtts  aliemans. 
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A  dicrotic  pulse  is  ouc  which  is  characterized  by  a  reduplication, 
which  feels  like  a  second  beat  following  the  first  before  the  latter  is 
over.  It  is  found  in  many  cases  of  exhausting  fever,  and  depends 
upon  an  undue  elasticity  of  the  bloodvessels,  with  relaxation  of  the 
arterioles,  so  that  the  blood  first  unduly  distends  the  arteries,  which 
then  contract  upon  it,  and  tiius  produce  the  second  wave  or  apex  to 
the  pulse-curve. 

We  can  study  the  pulse  either  by  the  touch  or  by  the  sphygmo- 
graph.  If  bv  the  latter  means,  the  instrument  of  Dudgeon  is  tiie  Iwst. 
(Fig.  143.)  ' 

The  normal  pulse-wave  is  shown  in  Fig.  144. 

Fl(i.  141. 


ab.  Percussion  up-struke.    abc.  Perousslon-wave.    rdf.  Tidal  wave.    e/g.  Dicrotic 

wave.    (lef.    Aortlt^  notch,   fg   Diajitolic  iicrioil. 

It  will  be  seen  that  there  is  a  distinct  u|)8troke  i)nKluced,  which 
is  called  the  line  of  ascent.  This  is  due  to  the  distention  of  the  arterv 
produced  by  the  ventricle  forcing  blood  out  into  the  aorta.  There 
is  after  this  a  line  of  descent  interrupted  by  two  sepanite  secondary 
waves,  which  are  called  catacrotie  waves.  The  second  or  lower  of 
these  is  called  the  dicrotic  wave,  and  is  the  one  which  be(M)mes  marked 
enouijh  to  be  felt  in  some  cases  of  disease.  The  duration  of  the 
period  of  descent  corr(^i)onds  to  the  time  the  blood  is  flowing  out  of 
the  arteries  into  the  capillaries,  and,  if  this  flow  is  rendered  diflicult 
by  vasculiir  spusm,  the  line  of  descent  will  be  gradual.  If  (»asy  from 
vascular  relaxation,  it  will  be  short.  If  the  <lrop  is  very  sudden,  it 
is  pulse  of  *'  empty  arteries/'  so-calliKl,  as  after  severe  iiemorrhage 
in  cases  of  acute  regurgitati<m. 

Very  small  irregularitic»s  of  the  line  of  deseent  are  due  to  the 
ela,stic  bloodvessel  being  thrown  into  vibrations  by  a  forcible  pulse- 
wave. 

In  Fig.  145  is  shown  the  typi(^l  pulse-wave  of  aortic  regurgita- 
tion ;  and  in  Fig.  14^  that  of  mitral  stenosis,  which  is  irregular  in 
time  and  volume. 

The  rapidity  and   force  also  depend  largely  on  the  condition   of 


THE  BLOODVESSELS  AND  PULSE. 


331 


the  bloodvessel-walls,  particularly  the  rapidity.  The  latter  also 
depends  upon  the  activity  of  the  pneumogastric  nerves  in  regulating 
the  beat  of  the  heart.  Thus,  if  the  arterial  pressure  be  very  high, 
through  spasm  of  the  arterioles,  the  difficulty  experienced  by  the 
heart  in  forcing  blood  into  the  arteries  will  be  so  great  that  pulsa- 


FlG.  145. 


Tracing  fVom  a  case  of  aortic  regurgitation.    (Mussxr.) 


Fio.  146. 


Tracing  from  a  case  of  mitral  stenosis,  showing  increased  tension  and  some  irregularity. 

(McssiR.) 

tion  will  be  very  slow ;  whereas,  if  the  normal  resistance  to  the  action 
of  the  heart  be  removed  by  vasomotor  relaxation,  the  beat  will  be 
rapid,  just  as  the  wheels  of  a  locomotive  fly  around  on  a  slippery 
track  when  the  friction  or  the  resistance  is  removed.  If  the  vessels 
are  relaxed,  the  impetus  communicated  to  the  column  of  blood  in 
the  vessels  by  the  heart  is  lost,  and  so  the  pulse  is  not  forcible  ;  or 
if  the  resistance  is  excessive,  the  force  is  dissipated. 

The  vagus  or  pneumogastric  nerves  are  continually  holding  the 
heart  in  check,  and  by  causing  full  diastole  enable  it  to  send  out  a 
large  wave  of  blood  at  each  contraction.  If  they  are  greatly  stimu- 
lated, we  have  a  very  slow  pulse  and  a  full  wave  of  blood  with  each 
heart-beat ;  but  as  the  heart  now  beats  very  slowly  the  blood-pressure 
may  fall  for  lack  of  blood  in  the  vessels,  unless  there  is  an  increased 
force  of  the  heart  at  each  contraction  to  make  up  for  the  number  of 
beats  in  the  minute  which  have  been  lost,  or  unless  there  is  also  a 
great  increase  in  arterial  tension  by  contraction  of  the  vessels.  A 
very  slow  pulse  depends  in  the  great  majority  of  cases  upon  a  high 
arterial  tension  from  vascular  spasm — /.  e.,  resistance  to  the  flow  of 
blood  ;  more  rarely  it  is  due  to  irritability  of  the  vagus  nerves,  pro- 
duce<l  l)v  pressure  or  disease,  or  by  drugs,  such  as  digitalis. 

The  term  bradycardia  is  applied  to  a  ver\^  slow  pulse.  The  pulse 
may  be  as  slow  as  twelve  a  minute. 

A  rapid  pulse  is  seen  most  commonly  as  the  result  of  stimulation 
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of  the  heart  by  drugs,  by  fever,  or  by  fear.  Foar  causes  the  vagus  to 
lose  control  of  the  heart,  and  fever  acts  by  reason  of  the  stimulant 
effect  of  heat  upon  this  viscus.  In  other  words,  the  quick  pulse  of 
fever  is  not  a  mere  coincident  symptom  of  fever,  but  the  result  f»f 
it.  When  the  heart's  action  becomes  exceedingly  rapid  it  is  calliHl 
tachycardia.  It  is  due  in  the  majority  of  instances  to  relaxation  of 
the  bloodvessels,  or  more  rarely  to  depression  of  the  pneumogastrie 
nerves.  Often  in  this  condition  the  pulse  becomes  so  fast  that  it 
cannot  be  counted. 

Great  tovce  of  the  pulse  is  due  to  hypertrophy,  or  over-action  of 
the  heart  l)ecause  of  stimulation ;  and  great  feebleness  generally  is 
caused  by  marked  dilatation  not  associated  with  hypertrophy,  or  in 
acute  disease  to  exhaustion  of  the  heart-muscle. 


CHAPTER    XI. 


THE  BLOOD. 


The  various  forms  of  red  and  white  corpuscles — Their  proportionate  number  in 
health  and  disease — Alterations  in  their  form  and  character — ^The  heemoglobin 
of  the  blood  in  health  and  disease — The  various  forms  of  anaemia — Leucocy- 
thi^mia  and  pseudo-leucocythiemia— Parasites  of  the  blood. 

The  Red  and  White  Corpusoles.  The  conditioo  of  the  blood, 
so  far  as  alterations  in  it  produce  variations  in  the  color  of  the  skin, 
has  already  been  mcDtioned  id  the  chapter  on  that  subject.  We 
pass  now  to  the  study  of  the  alterations  which  we  find  in  this 
fluid,  with  the  object  of  discovering  what  the  changes  appearing 
in  it  in  disease  may  indicate.  Before  doing  this,  however,  we 
must  rehearse  a  few  physiological  facts  in  connection  with  the  blood. 
The  blood  consists  of  a  liquid  basis  or  plasma,  in  which  are  found 
corpuscles,  which  can  be  divided  into  two  great  classes,  the  red  and 
the  white.  The  red  appear  as  biconcave  circular  disks,  dark  at  the 
edges  and  with  a  clear  or  lighter  spot  in  the  centre,  due  to  their 
biconcavity.  They  do  not  contain  a  nucleus.  They  vary  somewhat 
in  size  in  pathological  conditions,  and  when  small  are  called  '^  mi- 
orocytes/'  when  large  ^^megalocytes,"  and  when  deformed  or  irregu- 
lar in  shai>e  '^  poikilocytes."  The  red  color  of  the  blood  is  due  to 
the  aggregation  of  immense  numbers  of  these  bodies,  the  coloring- 
matter  of  which  is  called  hajmoglobin  ;  but  if  a  few  corpuscles  are 
placed  in  a  bright  light  on  the  stage  of  the  microscope,  they  look 
bright  and  light  yellow.  The  number  of  the  red  blood-corpuscles  is 
about  5,000,000  in  the  cubic  millimetre  of  blood  of  the  adult  male  in 
liealth,  and  about  4,500,000  in  the  adult  female.  If  the  number  is 
increased  above  normal,  this  condition  is  called  polycythemia  ;  if 
deereasod,  the  condition  is  callwl  oligooythajmia.  One  of  the  most 
mark(xl  instances  of  polycythsemia  which  occurs  is  the  very  extraor- 
dinary increase  of  the  re<l  blood-corpuscles  which  is  often  seen  in 
cases  of  congenital  cardiac  disease  in  childhood,  amounting  to  as 
niuny  as  8,000,000  to  the  cubic  millimetre. 

Not  only  may  the  number  of  red  blood-corpuscles  change,  but  the 
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quautity  of  their  hfemoglobin  may  also  vary.     If  the  proportion  is 
decreased,  we  call  that  condition  one  of  oligochromaBtnia. 

The  white  corpuscles,  to  which  is  often  applied  the  term  ^^  leu- 
cocyte/' appear  in  several  quite  distinct  forms,  which  have  nuclei ;  and, 
further,  some  of  them  possess  the  amoeboid  movement.  The  size 
of  these  bodies  is  very  various,  but  they  are  larger  than  the  red  cor- 
puscles as  a  rule.  They  are  granular  in  appearance,  do  not  arrange 
themselves  in  rouleaux,  and,  if  the  nuclei  do  not  at  first  appear,  these 
can  be  brought  into  view  by  the  addition  of  a  little  acetic  acid  at  the 
edge  of  the  slide. 

A  few  years  ago  little  or  no  diiTercntiation  of  these  white  cells  had 
been  made,  but  we  now  know  that  they  occur  in  several  very  distinct 
forms,  and  that  they  are  quite  as  important  in  aiding  diagnosis  as 
the  red  corpuscles.  The  simple  examination  of  the  white  cells  by 
the  microscope  is  not  sufficient,  as  they  cannot  be  well  distinguished 
one  from  another  except  by  the  use  of  certain  stains  which  affect 
different  corpuscles  in  various  ways.  Thus,  one  set  of  white  cells, 
called  '^  eosinophile  cells  "  (eosine-loving  cells),  are  called  so  because 
they  are  stained  by  easiue  or  by  any  acid  stain,  but  not  by  other 
stains.  Other  cells  are  stained  by  basic  stains,  and  still  others  by 
neutral  stains.  These  are  sometimes  called  basophiles  and  neu- 
trophiles. 

As  will  be  still  further  pointed  out,  when  speaking  of  the  diag- 
nosis of  leukaemia  from  the  appearance  of  the  blood,  the  susceptibil- 
ity of  certain  kinds  of  white  blood-cells  to  c*ertain  stains  is  of  con- 
siderable importance. 

Five  general  varieties  of  these  leucocytes  are  seen  in  the  healthy 
blood  of  man  :  First,  small  lymphocytes  containing  one  nucleus 
(an  uninuclear  or  mononuclear  cell),  which  nucleus  is  quite  large 
and  stains  deeply  when  exposed  to  aniline  dyes.  They  c<mtain  no 
stainable  granulas  in  their  protoplasm.  They  form  about  20  per 
cent,  of  the  whole  of  the  white  cells  in  healthy  blood.  Second, 
large  lymphocytes,  which  are  also  mononuclear,  about  twice  the  size 
of  the  small  ones  just  named.  The  nucleus  in  these  bodies  is  large 
and  eg<»-shape(l.  Some  believe  that  the  small  ones  are  the  earlier 
forms  of  this  class.  Third,  multinucloar  leucocytes,  the  nuclei  of 
which  are  irregular  and  subdivided.  They  are  very  <;ranular  in 
appearancrc  (fine,  dust-like  grannies),  are  strongly  refractive,  and  are 
the  most  numerous  of  the  white  blood-corpuscles.  Thov  are  railed 
neutrophiles  because  they  are  stained  with  neutral  stains,  made  by 
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mixing  acid  and  basic  colors.  They  are  called  sometimes  polyuuclear 
neutrophiles.  They  make  up  about  65  per  cent,  of  the  white  cells 
in  healthy  blood.  They  are  the  corpuscles  which  are  increased  in  the 
process  called  leucocytosis,  or  increase  of  leucocytes,  in  certain  infec- 
tious diseases,  notably  pneumonia.  Fourth.  We  find  another  class 
with  very  coarsely  granular  protoplasm,  the  nuclei  of  which  have 
a  great  affinity  for  an  aniline  dye  calle<l  eosine,  so  they  are  called 
'^  eosinopbile  corpuscles."  One,  two,  or  three  nuclei  may  be  found 
in  cells  of  this  class.  Sometimes  they  are  called  ^^  alpha  corpuscles." 
In  this  corpuscle  when  stained  by  eosine  the  granules  are  purplish- 
red.   The  eosinophiles  are  very  numerous  in  myelogenous  leuksemia. 

The  proportion  of  white  to  red  blood-corpuscles  is  as  1  to  500, 
but  very  great  variations  in  the  proportion  occur  even  in  health. 
Thus  after  meals  the  white  corpuscles  are  always  greatly  increased, 
so  that  the  proportion  becomes  as  1  to  100  or  1  to  150  of  the  red 
cells.  On  the  other  hand,  after  this  primary  increase  following 
food  they  may  become  decreased,  so  that  the  proportion  will  be  1 
to  800.  Pregnancy  and  time  of  day  are  also  factors  producing 
variations  in  the  proportion.  Thus  Hirt  found  before  breakfast 
that  the  proportion  was  1  to  716  ;  one  hour  after  breakfast  1  to 
347 ;  three  hours  after  breakfast  1  to  1514  ;  ten  minutes  after  din- 
ner 1  in  1592 ;  half  an  hour  after  dinner  1  in  429  ;  two  and  a  half 
hours  after  dinner  1  in  1481  ;  half  an  hour  before  supper  1  in  544  ; 
and  2  hours  after  supper  1  in  1227.  In  pregnancy  the  proportion 
was  about  1  in  280. 

We  examine  the  blood  not  only  by  the  microscope,  but  by  color- 
tests.  Tiie  object  of  the  microscopic  examination  is  both  to  determine 
the  quality  and  character  of  the  red  and  white  corpuscles,  their  nunil)er, 
and  the  presence  of  parasites.  The  color-tests  are  for  the  purpose  of 
determining  the  proportions  of  haemoglobin,  or,  in  other  words,  the 
ability  of  the  corpuscles  to  carry  oxygen  to  the  tissues.  To  study 
the  blood  microscopically  we  need  a  quarter-inch  objective  for  ordi- 
nary corpuscular  work,  or,  as  they  say  on  the  Continent  of  Europe, 
a  Number  7  Hartnack  or  a  D.  Zeiss ;  and  for  examinations  for 
parasites  a  1-12  oil  immersion  ions  for  use  with  a  condenser.  The 
eyc-pie(*es  us(h1  are  usually  Nos.  2  and  4. 

The  lingcr-tip  of  the  patient  having  been  washed  clean,  a  sharp 
needle  or  the  tip  of  a  tenotome  is  used  to  puncture  the  skin  and  the 
drop  of  hlooil  which  escapes  is  placed  upon  a  ^lass  slide  and  covered 
with  a  <'ovor-glass,  so  that  the  film  of  blood   is  very  thin   indeed. 
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Examined  untler  tbe  microscope  this  will  give  a  crude  idea  uf  the 
proportion  of  white  to  red  corpuscles,  and  of  tlieir  color  aod  shape ; 
but  more  accurate  methods  are  advisable,  and  for  their  use  we  resort 
to  what  is  called  a  hfematocytomcter,  of  whi<^h  the  best  is  the  Thoma- 
Znss  apparatus,  which  cousists  in  part  of  a  glass  capillar^'  tube, 


Tfaoma-iCelia  blood-counlliiK  ■?!*■ 
cell  (Bl  HacUj'  1,II)  millliuelro  III 
yiiitGrioprevvnt  fluid  placed  upun  t 
$iaM.   Tbc  floor  of  t 


iiui.  A  h«(7  glsB  slip  CD,  In  Ihe  mliMlu  of  which  U  ■ 
ilvpib.  The  fell  is  llmlled  ■!  Ibc  iierlpliery  by  a  eirrular 
iccell  hum  nowlng  beyotid  It  bctweca  tlie  slip  and  cover- 
ijiurea  wbiMe  uliluii  arc  1  %  m.iu.    Dark  linn  inarli 


Ibl!  blind,    ltd 


Fcminliilng  twcnijr-fiTe  small  mjuaren.  Tlilck,  rareflilly  KTound  cuver-gloe 
e  cam:.  Tbt!  onllnar)-  PoMlii  MelaBorur  i.Si  I*  iiMtl  lu  mCHturu  Hiid  n 
of  a  taplLlary  tuln;  tlm  upjwr  portion  ••!  whii  li  Is  bUimn  into  a  chami 
,    Tbe  «[(-m  iif  Ihu  (ubv  l.«  Knulualol  at  0..'>  and  at  l  e.  m.in. 


aUmt  10  I'm.  I(m<r,  witli  an  expimsitm  iiciir  tbe  miildle,  wbieli 
exjun^ioii  uimtitiiiri  a  8mull  ^biK.-:  ball  whii-b  ia  movable.  On  the 
tube  are  tbrw  iiiarlis.  Part  way  u|i  it  is  marki-d  (!..'>,  below  tbe 
expansion  1,  and  abov<'  ibi-  t'.\pan-sir>n  101.  The  set-ond  pie<e  uf 
apparatus  is  a  small  edi  1-10  millimetre  in  depth,  and  the  floor  of 
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the  cell  is  divided  by  finely  drawn  lines  into  squares.  Each  square 
equals  1-4000  cubic  mm.,  and  these  squares  are  separated  into  groups 
of  16  by  plainer  lines.     (Figs.  147  and  148.) 

The  finger  having  been  freshly  pricked,  the  blood  is  drawn  up  to 
the  mark  0.5  in  the  capillary  tube,  and  the  tip  of  the  tube  is  then 
wiped  clean.  A  three  per  cent,  solution  of  common  salt  is  drawn 
up  after  it,  until  the  tube  and  bulb  are  filled  to  the  point  marked 
101.  The  tip  of  the  tube  is  now  wiped  dry  by  means  of  a  clean 
cloth.  By  shaking  the  glass  ball  in  the  tube  the  blood  and  salt 
solution  become  well  mixed  in  the  proportion  of  1  to  200.  After 
the  salt  solution  in  the  lower  part  of  the  capillary  tube  has  been 
forced  out  by  gentle  blowing  into  the  upper  end  of  the  pipette  and  the 
blood-mixture  has  reached  its  tip,  a  drop  of  this  homogeneous  fluid 
is  forced  out  into  the  cell  just  described  and  a  cover-glass  gently 
placed  over  it,  all  air  being  excluded.  The  cell  should  now  be 
allowed  to  stand  for  several  minutes  to  allow  the  corpuscles  to  settle 
and  become  stationary.  The  corpuscles  in  each  of  the  sixteen  squares 
in  the  cell  are  now  counted,  added  together,  and  then  the  average 
number  in  a  cell  is  obtained  by  dividing  the  number  of  corpuscles 
by  the  number  of  squares.  This  number  in  turn  is  multiplied  by 
800,000,  and  this  result  is  the  number  of  corpuscles  in  a  cubic  milli- 
metre of  blood  ;  or  multiply  the  number  of  corpuscles  counted  iu  all 
the  squares  by  4000  (4000  being  the  cubic  contents  overlying  a 
square),  and  the  result  by  200  or  100,  according  to  the  dilution  ; 
after  this  divide  the  product  by  the  number  of  squares,  and  the 
result  will  equal  the  number  of  cells  in  a  cubic  millimetre  of  blood. 

If  the  blood  is  drawn  up  to  the  point  marked  1  in  the  pipette 
before  the  saline  solution  is  added,  we  multiply  by  400,000  instead 
of  800,000,  since  the  blood  solution  is  twice  as  strong.  In  making 
the  count  it  will  be  found  that  some  of  the  corpuscles  overlap  the 
line  of  a  given  square,  and  may  therefore  be  counted  twice  or  left 
out  altogether.  For  this  reason  it  is  customary  to  include  these 
corpuscles  which  overlap  the  upper  and  left-hand  borders.  Further, 
it  is  best  to  put  down  the  number  of  cells  found  in  each  square  as 
they  are  counted  and  not  to  attempt  to  carry  the  addition  in  the 
memory,  since  the  loss  of  one  corpuscle  makes  a  great  difference  in 
the  ultimate  result,  and  for  this  reason  the  more  squares  included 
in  tiie  orit2:inal  count  the  more  accurate  the  result.  For  careful  study 
of  the  blood  several  counts  of  several  different  fillings  of  the  glass  cell 
should  be  made  and  the  result  obtained  by  taking  the  average  of  the^e. 
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Id  making  the  count  of  the  red  blood-corpuscles  care  should  also 
be  taken  to  estimate  the  white  corpuscles,  since  the  proportion  of 
white  to  red  often  gives  us  very  valuable  information  in  disease. 

This  may  be  done  by  using  as  a  diluent  for  the  blood  in  the 
pipette  what  is  called  Toison's  solution,  instead  of  the  solution  of 
salt  already  named.  This  has  the  advantage  that  it  stains  the  white 
cells  blue,  and  so  renders  them  more  readily  counted.  Toison's  solu- 
tion is  composeil  of  : 

Methyl-violet 0.08  (H  grain) 

Neutral  glycerin 80.  (1  oz.) 

Distilled  water SO.  (2%  oz.) 

Mix  tborougbly  and  add 

Chloride  of  fodlum 1.0  (logrs.) 

Sulphate  of  sodium 8.0  (2  drachms) 

Distilled  water 80.  (2^  oz.) 

This  Is  then  filtered,  and  It  requires  about  eleven  minutes  for  the  white  corpuflcles  to  be 
itained  by  It. 

When  we  desire  to  count  the  white  corpuscles  alone  we  employ 
a  pipette,  which  makes  the  dilution  of  the  blood  in  the  proportion 
of  1  to  10,  and  we  use  in  place  of  salt  solution  as  a  diluent  a  0.3 
per  cent,  solution  of  glacial  acetic  acid  in  water.  This  acid  solution 
dissolves  the  red  corpuscles,  but  makes  the  white  ones  more  readily 
seen.  The  method  of  calculating  the  number  of  white  corpuscles  in 
a  cubic  millimetre  is  the  same  as  that  given  for  the  red  corpuscles, 
except  that  as  the  dilution  is  1  to  10  instead  of  1  to  100  we  multiply 
by  40,000  instead  of  400,000. 

Another  very  useful  and  rapid  method  of  obtaining  an  approxi- 
mate estimate  of  the  numl)er  of  the  red  and  white  blood-cells  is  by 
the  use  of  the  centrifuge,  with  the  haematocrit  attachment  (Fig.  150) 
which  takes  the  place  of  the  tubes  shown  in  Fig.  149. 

This  instrument  is  an  improvement  upon  the  lilitz-IIeilin  hemato- 
crit, and  is  used  for  the  volumetric  estimation  of  the  red  and  white 
blood-corpuscl(»s  without  previous  dilution  of  the  blood.  One  turn 
of  the  handle  of  the  ct^ntrifuge  will  rotate  the  upright  shaft  65  times, 
and  77  rotations  of  the  handle  will  cause  the  hjematocrit  to  make 
5000  revolutions  per  minute.  This  enormous  speed  is  attained  with 
only  moderate  exertion  on  the  part  of  the  o|)erator.  The  hamiatocrit 
attachment  consists  of  a  metallic  frame,  carrying  two  graduated 
capillary  glass  tubes,  50  mm.  long,  A  mm.  bore,  in  which  is  placwl 
the  freshly  drawn  blood.  These  accurately  graduated  glass  tubes, 
seated  in  rui)bei*-cnshioned  cups  at  1  and  2,  are  held  in  position 
securely  by  spring  cups  A  A,  so  that   there  is  no  possible  danger  of 
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losing  tlie  tubes  during  rotation.     By  drawing  back  the  milled  heads 
SB  tlie  tubea  are  instantly  released  and  as  quickly  clamped  again 
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into  position.  (Fig,  1.50.)  This  apparatus  should  be  made  of  alu- 
miDiim,  in  order  that  it  may  be  strong  and  liEht.  The  advantage 
gained  by  the  use  of  this  metal  is  that  it  is  possible  greatly  to  increase 
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the  length  of  the  arms  of  the  hieraatocrit  ;  thereby  taking  advantage 
of  the  well-known  law  of  mechanics  that  **  that  the  centrifugal  forces 
of  two  equal  Ixxlies,  moving  with  equal  velocity  at  different  distances 
from  centre,  are  inversely  as  their  distance  from  centre."  In  order, 
therefore,  to  obtain  any  desired  amount  of  centrifugal  foroe  it  is  not 
necessary  to  increase  the  speed  of  the  machine  but  simply  to  increase 
the  distance  from  the  centre,  or  in  the  case  of  the  centrifuge  the 
length  of  the  hiematocrit. 

The  finger  of  the  patient  is  thoroughly  cleansed  with  water,  and 
then  punctured  by  means  of  a  spear-pointed  needle.  The  first  drop 
of  blood  is  rejected,  and  a  second  drop  is  secured  by  very  slight 
pressure.  The  blood  is  then  drawn,  by  suction,  by  means  of  a  con- 
stricted dropper  (Fig.  151)  and  rubl)er-bulb  connection,  devised  by 

Fio.  1">1. 
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Ashton  and  Stewart,  and  by  this  means  placed  in  the  hicmatocrit, 
which  is  rapidly  revolved  for  at  least  one  minute. 

The  rapidity  and  simplicity  of  this  process  are  a])parent  at  once. 
The  blood  does  not  have  time  to  coagulate,  and  by  the  centrifugal 
force  the  red  corpuscles  having  the  great(»st  sj)ecific  gravity  are 
thrown  to  the  distal  extremity  of  the  tube,  and  will  occupy  about 
one-half  of  the  tube  or  to  about  the  mark  50. 

The  white  corpuscles,  next  in  specific  gravity,  will  owupy  a  posi- 
tion l)etween  the  red  corpuscles  and  the  liquor  san^^uinis  which  is 
found  in  the  proximal  end  of  the  tube,  quite  clear  and  free  from 
corpuscles. 

When  the  cohimn  of  rcnl  blood -corpuscles  extends  to  mark  50  we 
have,  as  a  rule,  about  five  million  red  oorpnsch»s  por  rnbir  iiiillimetre; 
but  if  the  precipitated  corpuscles  reach  only  mark  80,  there  are  only 
about  three  million  ])er  cubic  millimetre,  or  sixty  vol.  per  cent.  If 
they  VQ'dch  only  mark  20,  there  are  abuut  two  million  per  cubic  milli- 
metre, or  f«)rty  vol.  per  cent. 

In  examining  tlu*  red  corpuscl(»s  wc  should  be  on  the  lookout  for 
(lefcH^tive  corpuscles  or  ones  which  arc  deformed — that  is,  poikilocytes. 
We  should  also  examine  elosely  to  discover  the  presence  of  nucleated 
red  corpuscles,  which,  if  present,  are  indicative  of  disease.  These 
nucl(»ated   red  ct»lls  have  nuclei  which  are  stained  bv  the  stains  which 
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afFect  the  white  cell  nuclei,  and  they  occur  in  three  forms,  namely,  ] 
aa  microblaBta,  normoblasts,  and  nie^loblasts,  or  small,  normal,  aud  i 
large  cells.  The  microblast  is  rarely  seen.  The  megaloblasts  arel 
commonly  found  in  advanced  Icukiemia  and  in  pernicious  amemul 
in  its  later  stages.     (See  part  of  this  chapter  on  Pernicious  Ansmia.)   , 

Having  discovered  the  number  and  the  quality  of  the  corpuscles, 
an  equally  important  measure  is  to  discover  the  quantity  of  haemo- 
globin which  they  contain.  We  do  this  best  by  the  nsc  of  the  hiemo- 
globinometer  of  v,  Fti'ischI,  although   that  of  Gowcrs  is  sometimes 


used.  Fleiscld's  apparatus  consists  in  a  small  table,  in  the  centri 
which  is  a  bole  into  which  fits  a  round  cyliuder  with  a  gla; 
divided  perpendicularly  in  the  middle  by  a  metal  diaphragm,  and 
l>oth  sides  of  which  are  filled  with  pure  water.  Under  the  stand  is 
a  frame  in  which  is  set  a  piece  of  colored  glass  as  near  the  hue  of 
diluted  blood  as  possible,  and  this  glass  is  tapere<l  off  gradually,  so 
as  to  give  a  lighter  shade  of  red  at  one  end  than  the  other.  The 
frame  carrying  the  glass  is  marked  l>y  a  graduated  scale  and  is  moved 
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from  side  to  side  in  a  track  under  the  half  of  the  cylinder,  which  is 
to  contain  only  pure  water,  by  a  thumb-screw,  lender  the  glass  and 
cylinder  is  a  white  reflector  to  direct  the  rays  of  light  through  them. 
(Fig.  152.)  The  rest  of  the  ap|)aratus  consists  in  a  little  capillary 
tube  attached  to  a  tiny  wire  handle.  This  tul>e  will  hold  just  enough 
pure  and  healthy  blood  to  color  the  water  on  one  side  of  the  cylinder 
to  the  hue  shown  in  the  colored  glass  when  it  is  0])posite  the  normal 
mark  '400."  The  finger  being  punctured,  the  end  of  the  capillary 
tube  is  lightly  touched  to  the  drop  of  blood  which  runs  up  the  capil- 
lary tube,  and  the  tul)e  is  then  immersed  in  the  water  on  one  side  of 
the  cylinder,  and  stirred  about  till  all  the  blood  is  washed  out  of  it. 
The  apparatus  is  then  exposed  to  gas  or  lamplight,  because  with  day- 
light the  hue  of  the  glass  does  not  match  blood-color,  and  the  frame 
is  moved  backward  and  forwanl  until  the  color  of  the  glass,  under 
the  side  of  the  cylinder  which  contains  only  pure  water,  seems  to 
the  eye  to  raatch  the  fluid  containing  the  blood  on  the  side  through 
which  the  pure  light  streams.  If  the  glass  matches  the  blood-color 
when  the  mark  on  the  frame  is  at  50,  it  shows  that  the  h«}moglobin 
equals  only  50  per  cent,  of  normal,  or  if  it  is  at  85,  it  signifies  85 
per  cent.  As  a  matter  of  fact,  an  examination  of  i)erfectly  hejilthy 
blood  will  often  give  not  more  than  85  to  90  per  cent,  of  hiemo- 
globin  with  this  apimratus. 

Care  should  be  taken  in  regard  to  three  points  :  first,  to  be  sure  that 
all  the  bloo<l  is  washed  out  of  the  capillary  tulw  into  the  water ;  second, 
to  be  sure  that  the  two  halves  of  the  cylinder  arc  filk'd  to  the  brim 
with  water  so  that  there  is  neither  a  positive  nor  a  negative  meniscus ; 
and,  third,  to  be  careful  to  cleanse  the  entire  apparatus  thoroughly 
after  each  use  of  it  before  putting  it  away. 

AnaBmia.  Having  studied  the  methods  of  examining  the  blood 
we  come  next  to  tlie  ccmsideration  of  the  diagnostic  value  of  the  con- 
ditions which  we  find  in  it.  We  find,  first,  that  aniemia,  or  blood- 
deficiency,  is  represented  by  two  conditions,  in  one  of  which  the  pallor 
and  other  symptoms  are  due  to  a  diminution  in  the  naml>er  of  red 
blood-corpuscles, while  in  the  other  there  is  a  decrease  in  the  amount 
of  hiemoglobin  in  each  corpuscle.  In  regard  to  the  white  corpuscles 
we  find  even  more  valuable  diagnostic  data,  since  their  variation  in 
number,  form,  and  character  is  marked  in  some  diseases.  Practically 
all  conditions  of  the  blood  which  are  pathological  rei)resont  diseases  in 
organs  count^ited  with  the  l)loo<l  dire(!tly  or  indirectly,  and  do  not 
depend  upon  primary  changes  in  this  li(juid,  except  in  rare  instances. 
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A  patient's  blojxl  having  l)oen  found  lacking  in  the  proper  num- 
ber of  red  blood-corpuscles,  the  question  naturally  arises  as  to  what 
conditions  underlie  this  variation  from  the  normal.  The  most  com- 
mon causes  of  this  decrease  are  the  infectious  diseases,  which  all  result 
in  producing  a  degree  of  anaemia  most  marked  during  early  conva- 
lescence, and  the  history  of  such  an  attack  should  always  be  sought 
for,  and,  if  found,  regarded  as  an  important  point  for  consideration 
in  reaching  a  diagnosis.  If  there  be  no  history  of  acute  illness,  the 
most  natural  condition  to  be  thought  of  is  that  known  as  simple 
anaemia,  produced  by  no  apparent  disease  of  the  organs  of  the  body, 
but  due  to  lack  of  good  food,  pure  air,  projier  hygienic  surroundings, 
and  exercise.  If  this  is  excluded  from  the  diagnosis,  we  must  not 
forget  that  if  food  is  taken  and  not  absorbed  properly  the  corpus- 
cular richness  of  the  blood  is  decreased,  and  therefore  chronic 
iudigestion,  notal)ly  that  condition  called  atrophy  of  the  gastric 
tubules,  may  be  the  cause  of  the  difficulty.  Again,  the  presence  of 
profound  anaemia,  as  to  the  number  of  the  red  blood-corpuscles, 
may  be  present  and  seem  inexplicable,  until  it  is  discovered  that  the 
patient  suffers  from  bleeding  hemorrhoids,  and  the  daily  loss  of  blood, 
even  though  it  be  small,  is  sufficient  to  produce  anaemia.  Similarly 
r«»peated  attacks  of  nose-bleed  or  of  excessive  menstruation  may  so 
result.  Naturally  the  physician  will  have  excluded  the  possibility 
of  the  anaemia  being  due  to  a  profuse  hemorrhage  from  any  cause 
before  searching  as  far  as  this  for  a  diagnosis. 

There  still  remains  to  be  considered  the  anaemia  which  is  called 
'*  pernicious,"  in  that  it  progressively  gets  worse  till  death  occurs, 
in  the  majority  of  cases,  although  a  few  may  recover.  There  is 
every  reason  to  believe  that  in  the  near  future  we  will  understand 
its  pathology,  but  at  present  we  do  not.  It  is  characterized  by 
marked  pallor  without  loss  of  flesh,  or,  to  speak  more  correctly, 
the  subcutaneous  tissues  are  added  to  rather  than  robbed  of  fat. 
There  is  gradual  increasing  dyspna?a,  failure  of  strength,  cardiac 
palpitation,  venous  murmurs,  some  vertigo,  and  roaring  in  the 
ears.  The  blood  shows  a  most  extraordinary  and  continually 
diminishing  number  of  red  blood-corpuscles,  until  the  number  may 
amount  to  only  143,000  to  the  cubic  millimetre.  In  addition, 
the  following  points  of  great  diagnostic  importance  are  to  be 
note<l.  First,  the  individual  red  corpuscles  are  richer  than  normal 
in  hjemo|jjlobin ;  second,  many  of  them  are  larger  than  normal 
(megalocytes)  ;  third,  the  red  corpus(Jes  are  deformed,  some  being 
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ovoid,  others  irregular  in  shape  from  projections  and  constrictions 
on  their  surfaces  (poikilocytes)  ;  fourth,  there  are  present  mi- 
crocytes  or  red  blood-cells,  which  are  smaller  than  normal ;  fifth, 
nucleated  red  blood-cells  (normoblasts)  ;  and  fifth,  and  quite  con- 
stantly, there  are  other  large  cells  like  the  megalocytes,  named  mega- 
loblasts,  which  have  a  |)ale  staining  nucleus.  These  last  are  often 
larger  than  the  nu*galocytes,  and  are  sometimes  calleil  the'^  corpusc*les 
of  Ehrlich,"^  since  he  regard-*  them  as  pathognomonic  of  j)ernicious 
ansemia.  The  white  blood-corpuscles  are  normal  in  number,  or 
slightly  decreased,  although  the  great  diminution  in  the  red  cells 
renders  the  proportion  of  white  to  red  greater  than  normal. 

Antemia  depending  upon  lack  of  haemoglobin  in  the  corpuscles, 
rather  than  a  decrease  in  their  actual  number,  is  seen  most  typically 
in  that  condition  called  rhlorosis.  In  this  state  the  corpuscular  diuii- 
nution  is  so  slight  that  it  may  be  ignored  ;  but  the  decrease  in  hsemo- 
globin  is  extraordinary,  sometimes  falling  as  low  as  20  per  cent,  of  the 
normal  or  below  it.  The  red  corpuscles  are,  however,  very  commonly 
irr^ular  in  form;  that  is,  there  is  more  or  less  poikilocytosis,  but 
the  white  corpuscles  remain  normal  in  number  or  slightly  increase. 
The  diagnostic  points,  in  addition  to  those  of  chlorosis  just  named,  are 
the  fact  that  the  |)atient  is  generally  a  young  girl  of  from  fourteen 
to  twenty-five  years,  that  the  skin  is  peculiar  in  its  pallor  (see  chap- 
ter on  Skin),  and  there  is  often  little  if  any  menstrual  flow,  which  is 
usually  only  faintly  pink  in  hue.  I)yspna?a,  cardiac  irregularity, 
constipation,  and  a  wayward  ap|K?tite  are  often  present.  Ausculta- 
tion of  the  neck  on  the  right  side  ov(ir  the  jugular  vein  will  reveal  a 
pc»culiar  murmur  c^alhrd  a  "  humming-top  '*  mnrinur.  Febrile  move- 
ment of  slight  dc»grce  may  also  be  ])resent. 

In  addition  to  these  causes  of  anaemia  we  find  anaMiiia  due  to  a 
decrt^ase  in  both  the  ('orj)uscles  and  haemoglobin.  A  large  proportion 
of  these  cases  have  already  been  mentioned  when  s|x»aking  of  the  anrc- 
mias  of  convalescence  and  h(»morrhage,  but  a  far  more  importiint  cause 
of  this  condition,  yet  one  often  overlooked!,  to  the  great  regret  of  the 
physician  in  later  years,  is  the  possibility  of  the  cause  being  tul)ercu- 
losis.  Still  other  causes  uf  such  ameuiia  an*  ciuicer,  sarcoma,  and 
renal  disease,  particularly  gastric  cancer,  in  which  condition  the 
blood  may  resemble  that  of  |)ernicious  ameniia,  and  gastric  ulcer,  in 
whi(;h   the  loss  (jf  corpuscles  may  also  be  extraordinary,  even   if  no 

*  Tlies*'  arv  imt  t«)  l>e  ('«)nfuse«l  witli  ihe  luyelocyies  of  Ehrlich. 
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hemorrhage  occurs.  Chronic  lead-poisoning,  arsenical  poisoning, 
and  unemic  poisoning  may  cause  it,  and  it  arises  from  the  presence 
of  numerous  forms  of  parasites  in  the  bowels,  such  as  tapeworm, 
anchylostomum  duodenale,  and  last,  and  by  no  means  least,  malarial 
infection,  either  as  manifested  by  acute  attacks,  frequently  repeated, 
or  by  slow  poisoning  with  the  development  of  cachexia.  (See  further 
on  in  this  chapter.) 

LeuksBinia.  There  yet  remain  to  be  considered  those  conditions  in 
which  we  find  not  only  those  states  already  described,  but,  in  addition? 
marked  alterations  in  the  white  blood-corpuscles  as  well  as  the  red? 
alterations  of  such  moment  that  they  become  the  salient  features  of  the 
blood  when  it  is  examined,  and  they  are  of  great  diagnostic  impor- 
tance. The  points  of  importance  in  examining  blood  in  regard  to  the 
white  corpuscles  are  their  number  and  their  peculiarities  and  kinds. 
The  discovery  that  the  proportion  of  white  to  red  corpuscles  is  far  too 
great,  varying  from  the  normal  (1  to  450,  approximately),  should 
cause  the  physician,  first,  to  exclude  all  possibility  of  transient  causes 
of  variation  by  making  an  examination  at  various  times  of  day,  or 
by  **xcluding  the  presence  of  acute  infectious  disease  characterized 
by  leucocytosis — that  is,  the  presence  of  an  unusually  large  number 
of  white  corpuscles.  This  can  be  done,  not  only  by  excluding  the 
presence  of  an  infection,  but  also  by  the  fact  that  iu  leucocytosis  in 
infectious  diseases  the  increase  is  solely  in  the  poly  nuclear  neutro- 
phile  corpuscles.  Thus  it  is  well  known  that  the  taking  of  meals 
increases  the  white  corpuscles  during  digestion,  and  that  exercise 
and  massage  do  the  same  thing,  at  least  so  far  as  the  proportion 
in  the  peripheral  vessels  from  which  we  draw  the  blood  is  concerned. 
If,  however,  these  causes  are  excluded,  and  we  find  a  patient  of  from 
twenty- five  to  forty  years  of  age  and  a  male  (in  the  proportion  of  2 
to  1)  pallid  and  puffy-looking,  dyspna3ic,  and  feel)le,  with  a  marked 
and  constant  increase  in  the  proportion  of  his  white  corpuscles,  what 
does  it  mean  ?  It  probably  means  that  the  patient  is  suffering  from 
leukiemia  (leucocythajmia)  in  one  of  its  two  forms,  namely,  spleno- 
medullary  leukaemia  or  lymphatic  leukaemia,  of  which  the  former 
is  by  far  the  most  common. 

When  the  disease  leuktemia  is  })resent  in  its  spleno-medullary 
form,  the  typical  change,  aside  from  the  great  increase  in  the  num- 
ber of  the  granular  neutrophile  white  cells  already  described,  is  the 
presence  of  an  additional  cell,  which  is  supposed  to  be  derived  from 
marrow,  and  is  called  a  myelocyte,  sometimes  called  the  "  myelocyte  of 
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Ehrlich."  They  are  large  mononuclear  cells  with  their  protoplasm 
filled  with  fine  neutrophile  granular  masses. 

We  have  already  described  the  white  corpuscles  of  healthy  blood 
in  the  beginning  of  this  chapter.  We  can,  thei'efore,  pass  directly 
to  a  discussion  of  the  means  to  which  we  resort  when  wo  desire  not 
only  to  examine  the  blood  for  the  number  of  these  cells,  but  also  for 
the  abnormal  myelocyte  just  named. 

The  best  solution  for  staining  purposes  is  that  of  Ehrlich,  which 
is  called  a  triple  stain.  It  is  composed  as  follows  :  Saturated  watery 
solution  of  orange  "g,"  125  cc;  saturated  hydro-alcoholic  (20  i>er 
cent,  of  alcohol)  solution  of  acid  fuchsine,  125  cc.  These  ingredients 
having  been  mixed  gradually  and  thoroughly  shaken,  the  following 
constituents  are  added,  the  shaking  being  continued  :  Saturated  watery 
solution  of  methyl-green,  125  cc ;  al>solute  alcohol,  75  cc. 

This  solution  should  stand  for  several  weeks  to  allow  of  sedimenta- 
tion ;  it  improves  with  age ;  and  when  it  is  used  the  supernatant  rujuid 
is  to  be  drawn  off  by  a  pipette  in  order  to  avoid  the  sediment.  This 
stain  acts  in  a  few  minutes. 

Some  cover-glasses  having  first  been  well  chninsed  by  alcohol  and 
water,  the  surface  of  one  is  touched  to  a  drop  of  freshly  drav/n  blood, 
and  then  another  cover-glass  presse<l  on  its  surface  until  the  blood  is 
evenly  distributed.  The  glasses  are  then  separated  and  allowed  to 
dry.  After  thov  have  dried  thev  are  still  further  hardened  over  an 
alcohol  flame  or  on  a  hot  sta,^  made  of  sheet  cop|>er,  aud  kept  at  212° 
F.  for  fifteen  minutes  to  two  hours.  After  this  they  are  plaoe<l  in  the 
staining-flui<I  for  from  one  to  four  minut(?s,  then  wa'-hcd  in  pure 
water,  dried,  and  mounted  in  Canada  balsam  or  cedar  oil.  The 
Canada  balsam  slmuld  not  be  prepared  with  chloroform,  as  it  will 
decolorize  the  s|XH;imen.  The  glass  is  then  ready  for  microscopic 
examination  with  -^^  oil-inmiersion  len^.  T]i»;  nuclei  (»f  the*  eosino- 
phile  corpuscles  will  be  stained  a  red<lish  luie,  the  neutrophile  granuh-s 
in  the  granular  leucocytes  will  be  stained  purple,  and  the  nuclei  of 
the  ordinary  leucjocvtcs  bluish-ijreen  or  blue.     (Plate  X.) 

The  other  chanj^es  found  in  leuktemia  are  an  increase  of  the  eosino. 
phile  wlls,  but  the  polynuclear  cells  with  lioe  dust-like  neutrophile 
granules  are  about  the  normal  number.  The  red  blood-cells  are 
greatly  decrc»ased  in  number,  and  a  large  number  of  nucleated  red 
cells  may  be  seen.  The  hiemoglobin  is  decreased.  Cavafy  states 
that  the  ainfcboid  movements  of  the  white  cells  are  impaired.  The 
proportion  of  one  to  three  red  cells  is  often  seen.      The  additional 
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symptoms  of  this  form  of  leuksemia  are  great  and  gradual  enlarge- 
ment of  the  spleen,  with  marked  splenic  tenderness.  Aascultation 
over  this  organ  may  reveal  a  murmur  and  palpation  a  crepitus. 
Hemorrhage,  generally  from  the  nose,  is  common,  and  dyspnoea  and 
diarrhoea  are  often  present.  Often  retinitis  develops,  and  slight 
fever  may  occur. 

Lymphatic  Leuk.icmia.  When  the  proportion  of  white  to  red 
cells  is  one  to  ten,  the  white  corpuscles  all  remaining  normal  in 
number,  except  the  lymphocytes  (that  is,  the  mononuclear,  deeply 
staining  cells,  with  a  rim  of  non-granular  protoplasm),  which  are 
greatly  increased  in  number,  we  suspect  lymphatic  leukaemia.  Mye- 
locytes, so  typical  of  the  spleno-medullary  form,  do  not  appear  in 
this  condition  and  splenic  enlargement  is  absent,  but  in  its  place  there 
is  often  enlargement  of  the  superficial  lymph-glands,  but  these  never 
grow  so  large  as  in  Ilodgkin's  disease  or  pseudo-leukaemia. 

Parasites  of  the  Blood.  We  still  have  for  consideration  the 
parasitic  diseases  of  the  blood.  These  consist  in  the  malarial  germ 
of  Laveran,  or,  as  it  is  more  properly  called,  the  "  htematozoon 
malarise  "  of  Marchiafava  and  Celli,  and  the  filaria  sanguinis  hominis. 

Malarial  Organisms.  No  more  important  addition  to  the  study 
of  disease,  from  a  diagnostic  standpoint,  has  l)een  made  than  the  dis- 
covery of  the  presence  of  a  parasite  in  the  blood  of  persons  suffering 
from  malarial  fever,  which  is  always  present  under  these  circum- 
stances, and  in  all  probability  acts  as  the  cause  of  all  malarial  mani- 
festations. These  parasites  are  varieties  of  sporozoa,  which  live 
inside  the  red  blood-corpuscles  of  the  individual  attacked.^ 

The  parasite  of  malarial  fever  occurs  in  three  forms,  namely,  as 
that  of  tertian  fever,  that  of  quartan  fever,  and  as  the  parasite  of 
the  so-called  sestivo-autumnal  fever.  The  tertian  parasite  is  a  small 
hyaline,  colorless  body,  which  occupies  but  a  slight  extent  of  the 
interior  of  the  i-ed  blood-corpuscle.  (Plate  XI.,  Figs.  2,  3,  4.^) 
When  quiet  they  are  round  like  the  corpuscle  in  which  they  lie  ;  but 
if  the  specimen  examine*!  be  fresh,  they  may  be  seen  to  possess 
active  amoeboid  movements,  thereby  changing  their  shape. 

Soon  this  amoeboid  body  grows  in  size  and  begins  to  develop  red- 

1  In  this  country  the  chief  investiKRtore  into  the  life-history  of  the  malarial  parasite  have  been 
C)9ler,  Councilman,  and.  more  recently,  Thayer  and  Hewetson,  frrjm  whose  exhauhtive  and  able 
monograph  on  "The  Malarial  Fevers  of  Baltimore"  much  of  the  information  In  the  text  of 
this  lxx)k  is  derived. 

'  No.  I.  is  normal  red  corpuscle.  This  plate  is  taken  from  Thayer  and  HewetFon's 
Nonograph. 
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dish-hrown  pigment-granules  (Plate  XL,  Figs.  5,  6,  7)  in  itself. 
These  pigment-granules  are  rapidly  moving  bodies,  and  as  they  are 
often  found  in  the  projections  of  the  parasite,  it  may  look,  until  this 
fact  is  corrected  by  tine  focussing,  as  if  several  parasites  were  in  one 
corpuscle.  As  the  pigment-masses  increase,  the  corpuscle  which  con- 
tains the  parasite  becomes  more  and  more  pale,  and  at  the  same  time 
swells  up  or  expands  and  the  amoeboid  movements  grow  less  and 
leas,  while  the  pigment  tends  to  arrange  itself  toward  the  periphery. 
(See  Plate  XI.,  Figs.  7  and  8.)  Finally,  only  a  shell  of  corpuscle 
is  left  (Plate  XL,  Fig.  9),  the  pigment  after  collecting  in  the  centre 
becomes  uiotionless,  and  then  the  parasite  undergoes  segmentation  ; 
and,  finally,  we  have  developed  10  to  20  segments,  arrange<l  about 
the  central  clump  of  pigment  like  a  rosette.  Each  segment  has  a 
spot  h)oking  like  a  nucleus,  and  soon  the  mature  bodies  so  fornutl 
break  out  of  their  host  and  attack  new  and  previously  healthy  blood- 
oells.  Sometimes  the  parasite  becomes  so  large  that  it  entirely  de- 
stroys the  corpuscle  and  floats  free  in  the  blood,  in  which  cjise 
the  pigment-granules  quiet  down  and  the  mass  becomes  misshapen 
and  apparently  dead,  breaking  up  into  smaller  masses,  and  gives 
rise  to  several  smaller  bodies,  which,  however,  soon  seem  to  lose 
life  (Plate  XL,  Fig.  21),  or  it  becomes  filled  with  vacuoles  (Plate 
XL,  Figs.  23,24),  or,  finally,  we  have  springing  from  these  extra- 
cellular bodies  flagella  or  waving  arms,  extending  from  the  margin 
of  the  parasite.  (Plate  XL,  Fig.  33.)  These  flagella  break  off 
now  and  again  and  ke(»p  waving  through  the  blood,  looking  like 
spirilla.  The  entire  process  just  descrilxid  seems  to  consume  about 
forty-eight  hours,  and  it  is  of  interest  to  note  that  the  acme  of  the 
paroxysm  of  the  disease  occurs  with  the  segmentation  of  the  full- 
grown  parasite,  so  that  the  presence  of  segmenting  bodies  indicates 
the  near  approach  of  an  attack.  If,  on  the  other  hand,  we  have  a 
double  tertian  infection — that  is,  an  attack  daily,  or  a  quotidian 
form,  we  have  two  sets  of  parasites,  each  one  of  which  reaches  its 
pericxl  of  segmentation  on  alternate  days,  and  so  a  daily  attack  is 
caused.  In  such  blood  during  a  paroxysm  will  be  found  two  sets 
of  parasites :  one  set  segmenting  or  causing  the  paroxysm,  and  the 
other  set  half-developwl,  which  pnxlui^e  the  attack  of  th<»  morrow. 

The  quartan  parasite,  or  the  one  causing  an  attack  every  third 
day  in  its  earlier  stages  of  development,  looks  very  much  like  that 
of  the  tertian  form,  for  it  occurs  as  small  h valine  amoeboid  bodies 
filling  a  fraction  of   the  corpuscle.     They  soon,    however,  develop 
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the  following  differences  :  first,  they  develop  a  sharper  outline  ;  sec- 
ond, they  are  more  refractive;  third,  the  amoeboid  movements 
are  slower  (Plate  XI.,  Fig.  26) ;  fourth,  the  pigment-granules  are 
coarser  and  darker  (Plate  XI.,  Fig.  27),  and,  more  important  still, 
they  lie  very  quietly  around  the  edge  of  the  parasite ;  fifth,  the 
corpuscle  acting  as  host  does  not  increase  in  size,  and  finally  disappear 
as  it  does  when  affected  by  the  tertian  type,  but  grows  smaller  and 
darker,  more  refractive  and  metallic- looking  (Plate  XI.,  Figs.  28  to 
34).  Reaching  their  complete  development  at  about  64  to  72  hours, 
they  appear  as  small,  round  bodies,  taking  up  nearly  all  the  space 
in  the  corpuscles  in  which  they  live,  or  they  appear  free  in  the  blood- 
serum  (Plate  XL,  Fig.  35).  As  the  time  for  the  paroxysm  approaches 
the  pigment-granules  which  have  been  scattered  begin  to  collect  at 
the  centre  (Plate  XI.,  Figs.  36  to  39)  in  a  stellate  form,  and  the  pro- 
toplasm of  the  mass  then  divides  by  segmentation  into  from  six  to 
twelve  small  pear-like  bodies,  each  of  which  has  a  refractive  centre. 
These  bodies  become  more  and  more  separated  from  one  another, 
and  simultaneously  we  find  new  corpuscles  infected  by  the  orig- 
inal small  round  bodies  which  we  first  saw. 

Sometimes  these  parasites  expand,  become  very  transparent,  and 
their  pigment-granules  become  very  active,  but  finally  become  quiet, 
and  the  lM)dy  of  the  parasite  grows  more  and  more  indistinct.  They 
become  dead  parasites.     (Plate  XI.,  Fig.  40.) 

Again,  the  j)arasite  may  undergo  a  breaking  up  into  smaller  bodies, 
which  are  badly  formed  and  indistinct ;  also  a  degenerative  form  and 
vacuoles  may  develop.  (Plate  XI.,  Fig.  42.)  Finally,  flagella  may 
develop,  as  in  the  tertian  organism  (Plate  XI.,  Fig.  41),  and  they 
differ  from  the  tertian  form  in  being  smaller,  and  their  granules 
are  coarser. 

In  the  third  form  of  infection  (ajstivo-autumnal  fever)  we  find 
at  first  the  .small  hyaline  bodies,  but  they  have  a  ringed  appear- 
ance, and  are  sometimes  very  small.  (Plate  XII.,  Figs.  3  to  6.) 
Suddenly  this  body  becomes  larger  and  the  ring  is  lost,  the  edge 
becoming  wavy,  and  amoeboid  movements  occur,  the  pseudopo<lia  often 
joining  to  form  a  true  ring.  Pigment-grannies  finally  develop  after 
a  variablt'  length  of  time,  but  they  are  few,  rarely  more  than  two  in 
a  parasite,  near  the  edge  (Plate  XII.,  Figs.  7  to  12),  and  quite  still. 
The  corpuscles  are  not  decolorized,  but  often  are  shrivelleil  and 
very  brassy-looking. 

The   peripheral   circulation   during  the  paroxysm  of   a?stivo-au- 
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tumnal  fever  contaius  very  few,  if  any,  parasites,  but  blood  drawn 
from  the  spleen  may  show  intracorpuscular  parasites,  with  blocks 
of  pigment  and  some  free  parasites.  As  segmentation  goes  on,  the 
parasite  may  look  like  the  tertian  form,  but  it  is  far  smaller.  (Plate 
XII.,  Figs.  21  to  28.)  After  this  parasite  has  been  present  for 
some  days  we  find  in  the  blood  larger  parasites,  of  an  e^-shape, 
or  crescent  shape,  the  remains  of  the  blood-oell,  looking  like  a  small 
quarter  of  an  apple  glued  to  the  side  of  the  crescent.  (Plate  XII., 
Fig.  29.)  Vacuolization  and  flagellation  may  develop  in  this  form 
as  in  the  others,  and  the  use  of  quinine  in  the  first  week  may  prevent 
the  development  of  the  crescents, 

Tlie  following  table  separates  each  of  these  malarial  forms  from 
the  others  : 


Tsrtian  Parasite. 

Develops  In  48  hours. 
Pale  and  indistinct. 

Aotiyely  amwbold. 

Pigment  fine. 

Pigment  active  In  movement 
Pigment  light. 
Full  size  of  the  corpuscle. 
Degenerative  forms  twice  as 
large  as  corpuscle. 

Segments  16  to  20 


Irregular  segments  often. 
Corpuscle  becomes  colorless 
and  swollen. 


Quartan  Paraaiie. 

Develops  in  72  hours. 
Sharply  outlined  and  refirac- 

tive 
Slightly  amoeboid  and  later 

motionless. 
Pigment  coarse. 

Pigment  slow  in  movement 

Pigment  dark. 

Smaller  than  the  corpuscle. 

Degenerative  forms  very 
much  smaller  than  in  ter- 
tian. 

Segments  equal  6  to  12. 


Beautiful  rosettes. 
Corpuscle  becomes  brassy- 
lor>king  and  shrunken. 


^E^iv<HiHtumnal. 

Develops  In  24  to  48  hours. 
Have  a  winged  appearance. 

Actively  amuiboid. 

Pigment-granules    are  ver>' 

few. 
Pigment-granules  quite  still. 


Very  much  smaller  than  a 
corpuscle. 

The  process  of  segmentation 
goes  on  in  the  internal  or- 
gans, so  segmenting  form 
is  not  found  in  the  blood. 

Forms  crescents. 

Corpuscle  is  shrivelled  and 
very  brassy,  but  not  de- 
c(>lorlzed. 


The  blood  is  usually  examined  for  tl>e  malarial  parasite  by  what 
is  called  the  direct  or  ^*  without  staining"  method.  The  cover- 
glasses  which  are  to  he  employed  are  cleansed  very  carefully  hy 
washing  in  alcohol  and  ether.  The  lolje  of  the  ear,  after  being  care 
fully  cleansed,  is  then  stabbed  with  a  needle  or  small  tenotome,  and 
the  first  few  drops  of  blood  wiped  away.  A  perfectly  clean  cover- 
glass  is  now  picked  up  l)y  means  of  a  pair  of  forceps  and  touched 
to  the  tip  of  the  drop  of  blood  and  then  place<l  blood-side  down 
npon  a  clean  glas.s  slide.  The  blood  is  equally  distributed  between 
the  j>;lasses,  and  only  the  merest  touch  of  the  cover-glass  should  be 
made  to  the  drop  of  blood,  as  otherwise  too  rnncli  blood  will  l>e 
taken  up. 
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The  microscope  should  be  fitted  with  a  ^  oil-immersion  lens 
and  a  No.  4  eye-piece. 

When  it  ia  desired  to  keep  the  specimen  and  to  stain  it,  the  best 
stain  is  that  of  methylene-blue  and  cosine,  which  is  prepared  as  fol- 
lows :  A  concentrated  watery  solution  of  methylene-blue  is  diluted 
one-half  with  water  and  mixed  with  an  equal  volume  of  a  ^  per 
cent,  solution  of  cosine,  in  60  per  cent,  of  alcohol. 

The  blood  is  then  obtained  in  the  manner  described  above,  but, 
instead  of  putting  the  cover-glass  on  a  slide,  two  cover-glasses  are 
placed  face  to  face,  and  then  after  the  blood  is  evenly  distributed  on 
each  the  pre^mration  is  fixed  by  immersing  it  for  half  an  hour  in  abso- 
lute alcohol  and  allowing  it  to  dry.  This  fixed  cover-glass  may  now 
be  dipped  into  the  stain  given  for  from  half  to  one  minute,  and  having 
been  washeil  free  from  an  excess  of  stain  is  ready  for  examination. 

We  can  use  another  method,  in  which  we  stain  by  placing  the 
dried  cover-glass  in  Chenzynski's  solution  and  gently  heating  it 
for  fifteen  minutes.  This  solution  is  made  as  follows  :  Methylene- 
blue  in  saturated  watery  solution,  40  c.c;  eosine  in  \  per  cent, 
solution  in  60  per  cent,  alcohol,  40  c.c;  distilled  water,  40  c.c. 
The  hfiematozoa  are  stained  blue,  the  red  cells  and  leucocytes  light 
blue,  their  nuclei  a  deep  blue,  and  the  eosinophile  granules  of  the 
cells  deep  red. 

We  have  already  stated  that  the  paroxysm  of  the  malarial  disease 
takes  place  at  the  time  when  the  parasite  is  breaking  up  into  seg- 
ments. In  other  words,  the  attacks  occur  whenever  the  cycle  of 
growth  of  a  set  of  parasites  is  completed,  which  in  tertian  fever  is 
every  forty-eight  hours,  and  in  quartan  fever  every  seventy-two  hours. 
If  there  be  two  sets  of  parasites  in  the  blood,  however,  of  the  tertian 
type,  the  attacks  may  be  daily,  or  quotidian,  since  each  set  mature 
on  alternate  days.  This  is  often  called  double  tertian.  This  is  the 
most  common  form  of  the  disease  in  the  United  States.  If  there  be 
a  double  (juartan  infection,  the  attacks  come  on  two  successive  days, 
then  a  day  of  intermission  ensues.  If  three  sets  of  parasites  of  this 
type  are  present,  the  attacks  may  be  daily  for  three  days,  triple 
quartan  infection.     (See  chapter  on  Fever.) 

The  parasite  of  a\stivo-autumnal  fever  is  irregular  in  its  develop- 
ment, and  is  often  tlie  cause  of  the  irregular  malarial  fever  seen  in 
the  fall  of  the  year.     It  yields  less  readily  to  quinine  than  the  others. 

FiLAitiA.  The  filaria  sanguinis  hominis  appears  in  the  blood  in 
three  forms  and  has  been  well  described  by  F.  P.  Henry,  of  Philadel- 
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phia,  in  a  recent  paper.    These  three  forma  are:  1.  Filarla  diwna ;  2. 
FUaria  nodwna  ,•  3.   I^/aria  pefufaits.    These  names  are  indicative  of 

tlie  habils  of  the  aiiiiujil,  thejilaria  diitnia  l:)eiug  found  in  the  super- 


ficial vessels  solely  or  chiefly  during  the  day  ;  the  JUarUt  noctarna 
solely  or  chiefly  during  the  night ;  while  the  fitnria  perslnns  is  con- 


Els^t  huiiilrcil  illi 


stantly  present  in  the  capillaries  of  the  integument.     The  jilaria 
diurna  and  the  jUaria  peratana  are  conlined,  thus  far,  to  the  west 
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coast  of  Africa  and  adjoining  districts ;  while  thejilaria  noctuma  is 
pandemic  in  the  tropics  and  endemic  in  certain  sections  of  the  United 
States.  The  adults  of  JUaria  noduma  have  been  frequently  found  ; 
that  of  Jilaria  perstana  never,  so  far  as  Henry  has  been  able  to  ascer- 
tain. In  the  opinion  of  Manson,  the  JUaria  loa  of  the  eye  of  the 
negro  of  Old  Calabar  is  probably  the  adult  form  of  the  JUaria 
diuma.  If  it  is  not,  he  argues,  then  there  must  be  another  blood- 
worm yet  to  be  discovered,  for  the  embryos  of  the  ha  must  escape  from 
the  body  of  their  host  through  the  medium  of  the  circulation.  The 
filaria  peratana  has  been  practically  proved  by  Manson  to  be  the 
cause  of  the  fatal  '^  sleeping-sickness"  of  the  Congo  region. 

The  second  is  the  one  ordinarily  seen  in  blood  obtained  from  the 
peripheral  circulation  during  sleep  or  at  night.  (Figs.  163  and  154.) 
The  male  filaria  measures  83  millimetres  long  by  0.407  millimetre 
broad,  and  the  tail  is  twisted  into  a  spiral  form.  The  female  mea- 
sures 155  millimetres  long  by  0.715  millimetre  wide,  and  the  vulva 
is  2.56  micromillimetres  from  the  anterior  extremity.  The  em- 
bryo'measures  270  to  340  micromillimetres  long  by  7  to  11  micro- 
millimetres  wide,  and  has  a  pointed  tail.  This  embryo  is  in  an 
almost  imperceptible  shell  which  does  not  impede  its  movements, 
and  as  it  is  about  the  size  of  a  red  blood-corpuscle  it  passes 
through  the  capillaries  in  extraordinary  numbers.  Its  active  move- 
ments and  typicul  appearance  render  it  readily  seen  in  the  blood. 
The  discovery  of  this  parasite  in  the  blood  renders  a  diagnosis 
certain,  and  it  should  always  be  sought  for  if  cbyluria  or  elephan- 
tiasis is  present,  if  the  patient  remains  awake  at  night  and  sleeps 
during  the  daytime,  the  organism  will  be  found  in  the  blood  during 
the  sleeping-period. 

The  filaria  diuma  is  found  in  the  blood  during  waking-hours,  and 
the  embryos  of  the  filaria  perstans  are  the  only  form  of  this  parasite 
known. 
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CHAPTER  XII. 

THE  URINARY  BLADDER  AND  THE  URINE. 

Disorders  and  diseases  of  the  urinary  bladder — Retention  of  urine — Incontinence 
of  urine — The  characteristics  of  normal  and  abnormal  urine  —The  normal  and 
abnormal  contents  of  the  urine — Their  significance — Tests  for  the  contents  of 
the  urine. 

The  urinary  secretion  is  one  which  is  too  frequently  ignored  by 
the  student  and  physician  in  studying  the  diagnosis  of  disease.  In 
many  instances  it  will,  if  properly  tested,  give  such  positive  evi- 
dence in  regard  to  obscure  affections  that  a  correct  diagnosis  is  at 
once  possible,  and  in  other  cases  its  examination,  as  a  matter  of 
routine,  will  discover  important  facts  the  existence  of  which  has 
been  unsuspected.  Again  and  again  will  a  diagnosis  prove  erroneous 
if  the  importance  of  urinary  examinations  is  ignored,  and  costly 
errors  for  the  patient  and  the  reputation  of  the  physician  ensue. 

In  asking  questions  about  the  character  of  the  urine  passed  and 
its  quantity,  the  physician  should  be  sure  that  the  {mtient  clearly 
understands  his  questions.  Often  we  will  be  told  that  much  urine 
is  passe<],  when,  in  reality,  it  is  only  in  small  amount,  but  passed 
often ;  or  that  it  is  blood-retl,  when  simply  red  from  urates  and  uric 
acid.  In  inquiring  about  its  color,  we  should  remember  that  if  large 
amounts  of  liquid  have  l)een  swallowed  it  will  probably  be  light  in 
hue,  or,  if  small  amounts  of  drink  taken,  dark  in  hue. 

Anomalies  connected  with  the  urine  may  be  divided  into  those  which 
involve  the  organs  which  secrete,  retain,  and  expel  the  fluid,  and 
those  which  are  manifested  in  the  urine  itself  by  alterations  in  its 
quantity,  odor,  specific  gravity,  and  in  its  naked-eye  api)earance; 
its  microscopical  appearance,  and,  finally,  by  those  changes  which 
arc  discovered  by  means  of  tests  which  possess  no  influence  of  note 
on  the  urine  of  the  healthy. 

The  objective  symptoms  of  many  cases  of  disease  of  the  kidneys 
have  already  been  discussed.  (See  chapter  on  the  Skin,  such  as 
oedema  and  color  of  the  skin,  and  chapter  on  Face,  expression.) 
Aside  from  tliese  evidences  of  renal  disease  no  alteration  can  usually 
be  noted  unless  it  be  loss  of  weight.     The  subjective  symptoms  of 
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the  patient  commonly  consist  in  loss  of  ambition,  malaise,  disturbed 
digestion,  and  shortnoss  of  breath.  Earely  is  there  pain  in  the 
lumbar  region,  unless  pyelitis,  stone  in  the  kidney  or  ureter,  or  peri- 
nephritic  troubles  are  present,  when  pain  becomes  an  important  sign. 


Ih  cerrical  segnieiil, 


I 


Dlasmo 


TuE  Bladder.  'I'lie  ubjwtive  symptoms  of  bladder-difScultiea 
are  generally  local,  unless  they  are  very  chronic,  when  the  face  may 
appear  worn  and  weary,  and,  if  a  purulent  cystitis  be  present,  septic 
fever  may  occur.  The  subjective  symptoms  are  tenderness,  tenesmus, 
and  pain  (see  chapter  on  Pain  and  chapter  on  Aljdomeu),  and  reten- 
tion or  incontinence  of  urine.  Retention  of  urine,sofaras  the  bladder 
itself  isconcerued,  is  rare,  the  cause  of  the  retention  generally  being 
outside  this  viscus.  It  may,  however,  arise  from  disease  or  injury 
which  destroys  or  temporarily  impairs  the  function  of  the  cells  in  the 
spinal  cord  which  govern  the  contraction  of  the  muscles  involved  in 
expelling  urine  from  the  bladder.  These  centres  are  situated  at  or 
about  the  level  at  which  are  given  off  the  second,  third,  and  fourth 
sacral  nerves.     (Fig.  155.) 


J 
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Paralysis  of  the  bladder  with  retention  may,  therefore,  follow 
severe  injuries  to  the  spinal  cord  produced  by  falls,  blows,  or  other 
traumatisms,  or  be  due  to  a  myelitis  whicli  destroys  such  centres. 
(See  chapter  on  Legs  and  Feet,  part  on  Paraplegia.)  Again,  reten- 
tion of  urine  may  arise  from  paralysis  of  the  muscular  part  of  the 
vesical  walls  by  pressure  produced  iu  severe  labor  (childbirth). 

Retention  sometimes  comes  on  in  locomotor  ataxia,  in  which 
disease  the  impulses  from  the  bladder  are  not  recognized,  or  are 
perverted  so  that  the  sphincter  which  closes  the  bladder  does  not 
relax  to  permit  the  escape  of  urine,  or  the  cord  or  brain  fails  to  rec- 
ognize that  the  bladder  is  full,  and  so  sends  no  impulse  for  its  relief. 
Finally,  we  see  cases  in  which  the  bladder  cannot  be  emptied,  because 
the  walls  of  the  bladder  have  been  paralyzed  by  overdisteution  with 
urine. 

On  the  other  hand,  incontinence  results  from  loss  of  power  in  the 
sphincter,  due  to  injury  or  disease  in  the  conl  at  the  level  of  the 
second,  third,  and  fourth  sacral  nerves ;  and  this,  by  the  way.  Is  a 
far  more  frequent  occurrence  than  is  absolute  retention.  The  real 
condition  under  these  circumstances  is  that  the  expel  ling-muscles 
and  retention-muscles  are  both  paralyzed,  so  that  the  urine  accumu- 
lates in  the  bladder  and  then  dribbles  through  the  unguarded  neck 
into  the  urethra.  Sometimes,  too,  this  incontinence  is  caused  by  the 
urethra  being  so  insensitive  that  it  fails  to  recognize  the  presence  of 
the  urine,  and  so  does  not  send  an  impulse  to  the  sphincter  to  tighten 
its  hold.  Incontinence  also  results  from  excessive  reflex  irritabilitv 
of  the  walls  of  the  bladder,  so  that  the  urine  no  sooner  trickles  into 
this  viscus  than  an  impulse  is  sent  to  the  spinal  centres  which  send 
a  motor  imj)ulse  to  the  muscles  of  expulsion.  This  is  often  the  condi- 
tion in  the  nocturnal  incontinence  of  children,  for  as  soon  as  the  child 
sleeps  its  will-power  over  the  bladder  ceases,  and  reflex  activity  is 
alone  in  control.  Irritating,  concentrated  urine  may  pervert  the 
reflexes  of  the  bladder  and  so  cause  incontinence. 

The  bladder-symptoms  seen  in  myelitis — transverse,  traumatic,  or 
otherwise — usually  come  on  in  the  acute  form  within  a  few  hours 
after  the  sensory  and  motor  disturbances  have  been  noticed  bv  the 
})atient,  and  either  incontinence  or  retention,  or  both,  may  occur. 

If,  however,  the  myelitis  is  not  complete  the  bladder  may  escaj^e. 
On  the  other  hand,  if  the  portion  of  the  cord  which  is  involved  hap- 
pens to  be  that  part  governing  the  bladder,  vesical  symptoms  may 
develop  bi'fore  the  motor   symptoms  are  clearly   marked.     Again, 
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it  is  a  noteworthy  fact  that  when  recovery  takes  place  vesical  con- 
trol may  be  regained  before  any  marked  improvement  can  be  found 
elsewhere.  Often  the  loss  of  control  over  the  bladder  is  such  that 
the  patient  cannot  voluntarily  expel  the  urine  and  cannot  retain  it, 
and  it  dribbles  away  without  his  knowledge.  Under  such  cir- 
cumstances there  is  probably  a  myelitis  involving  the  lower  part  of 
the  dorsal  cord  and  the  upper  and  lower  part  of  the  lumbar  cord  ; 
in  other  words,  all  that  portion  in  which  the  vesical  centres  are  situ- 
ated. If  the  dribbling  of  urine  takes  place  without  distention 
of  the  bladder,  the  fluid  passing  directly  from  the  ureters  through 
the  urethra,  the  lower  part  of  the  lumbar  enlargement  of  the  cord 
is  affected,  owing  to  the  paralysis  of  the  sphincter.  On  the  other 
hand,  distention  of  the  bladder,  due  to  retention  of  urine,  occurs 
when  the  myelitis  is  in  the  lower  dorsal  and  upper  lumbar  cord,  and 
is  due  to  paralysis  of  the  detrusor  muscles,  which  make  no  effort  to 
expel  the  urine,  while  the  sphincter,  the  centres  of  which  are  intact, 
maintains  a  tightly  closed  orifice.  Such  cases  may  empty  the  blad- 
der spasmoiiically  at  long  intervals  (overflow-incontinence) — that  is, 
sphincter-paralysis  from  distention  may  ensue.  In  such  a  condi- 
tion the  bladder  should  be  emptied  by  the  catheter  to  avoid  paralysis 
and  vesical  disease.  To  put  the  ca^e  in  another  way,  we  can  say  that 
the  spinal  centre  for  the  control  of  the  walls  of  the  bladder  is  situ- 
ate<l  at  a  higher  point  in  the  cord  than  is  tiiat  for  control  of  the 
sphincter,  and,  therefore,  retention  of  urine  indicates  a  lesicm  higher 
up  in  the  cord  than  does  incontinence  without  retention.  Precisely 
similar  vesical  symptoms  occur  in  cases  of  spinal  tumor  producing 
transverse  lesions  of  the  cord  (see  chapter  on  Feet  and  Legs,  para- 
pletria),  or  may  arise  from  spinal  apoplexy. 

The  bladder-symptoms  of  locomotor  ataxia  are  often  quite  char- 
acteristic, and  are  to  l)e  sej)arated  from  those  of  myelitis,  spinal  tu- 
mor, and  the  vesical  troubles  due  to  traumatisms  of  the  cord.  The 
disorder  depends  entirely  upon  interference  with  the  reflexes  of  the 
viscus,  and  so  presents  varying  symptoms  which  are  motor  and 
sensor V.     The  patient  sometimes  comnlains  of  the  fact  that  he  has 

•  1  A. 

to  strain  for  a  long  time  before  he  can  start  a  stream  which,  even 
after  it  is  started,  is  often  jerking  or  interrupted  ;  or,  again,  he  must 
sit  down  and  l)end  over  in  order  to  have  the  aid  of  his  abdominal 
muscles  before  he  can  evacuate  the  bladder.  As  a  result  of  this, 
residual  urine  in  excess  is  always  present,  and  cystitis  or  milder 
degrees   of  vesical    irritability  develop.      In   other    instances,    the 
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desire  to  urinate  conies  u][)on  the  patient  so  suddenly  and  forcibly 
that  the  urine  is  voided  before  he  can,  with  his  impaired  gait,  reach 
a  place  where  he  can  pass  it  in  a  proper  manner ;  or,  on  the  other 
hand,  it  may  be  retained  and  can  only  be  removed  by  a  catheter. 
Still  others  find  that  urine  escapes  on  laughing,  coughing,  or  sneez- 
ing, owing  to  lack  of  complete  control  of  the  bladder  and  its 
sphincter  ;  or,  again,  after  many  attempts  to  urinate,  the  patient 
gives  up  the  effort,  ouly  to  be  humiliated  by  an  involuntary  passage 
of  urine  immediately  upon  his  penis  being  withdrawn  into  his 
clothes. 

These  symptoms  differ  so  materially  from  myelitis  as  to  make  a 
diagnosis  as  to  their  cause  nearly  always  possible. 

In  obscure  cases  of  ataxia  the  vesical  symptoms  may  aid  the  diag- 
nosis quite  markedly ;  thus  the  presence  of  bladder-symptoms 
would  confirm  a  diagnosis  of  ataxia  as  against  pseudo-tabes,  due  to 
peripheral  neuritis.  Again,  in  myelitis  the  presence  of  vesical  symp- 
toms points  to  that  disease,  and  excludes  from  the  diagnosis  such  affec- 
tions as  poliomyelitis  and  lateral  sclerosis,  affections  in  which  vesical 
paralysis  rarely,  if  ever,  occurs.  Precisely  similar  vesical  symptoms 
are  sometimes  seen  in  cases  of  general  paralysis  of  the  insane,  but 
the  delusions  of  grandeur  or  melancholia  and  other  characteristic 
signs  of  this  disease  separate  it  at  once  from  ataxia. 

The  sensory  disturbance  of  the  bladder  will  be  found  discussed  in 
the  chapter  on  Pain,  but  it  is  worth  noting  here  that  accompanying 
the  symptoms  already  named  as  characteristic  of  locomotor  ataxia 
vesical  crises  of  spasm  and  pain  frequently  occur. 

When  there  is  pain  in  the  bladder,  made  worse  by  the  attempted 
act  of  micturition,  and  tenesmus,  with  darting  pain  into  the  urethra, 
there  is  prolmbly  present  a  cystitis;  but  the  physician  should  remem- 
ber that  cystitis  may  be  present  with  almost  no  painful  manifesta- 
tions, even  when  in  its  acute  form.  In  other  cases  this  condition 
arises  from  concentration  of  urine,  which  produces  irritation  of  the 
viscus,  such  as  is  seen  in  cases  of  acute  nephritis  or  renal  congestion. 
In  children  this  concentration  of  the  urine  is  the  most  common  cause 
of  nocturnal  urinary  incontinence. 

Involuntary  i)assage  of  the  urine  sometimes  occurs  in  idiots,  in 
some  cases  of  insanity,  in  attacks  of  apoplexy  or  any  condition  of 
abnormal  unconsciousness,  and  sometimes  in  very  severe  infectious 
diseases,  such,  for  example,  as  diphtheria.  Oftentimes  it  results  in 
children  from  irritation  of  the  foreskin  or  vagina,  or  from  rectal 
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irritation  produced  by  seat-worms,  since  all  these  causes  disturb  the 
reflex  activity  of  the  spinal  centres. 

Interference  with  the  passage  of  urine  may  also  arise  from  two 
causes,  which  are  surgical  in  character,  namely,  stone  in  the  bladder 
and  tumors  of  the  bladder,  which  are  often  situated  near  its  neck, 
and  so  produce  obstruction.  Finally,  that  most  commonly  met  with 
cause  of  difficult  micturition,  enlargement  of  the  prostate,  is  to  be 
remembered. 

Aside  from  these  causes  of  interference  with  the  passage  of  urine, 
we  must  not  forget  the  possibility  of  its  obstruction  by  stricture  of 
the  urethra,  nor  should  the  physician  ignore  the  fact  that  some  per- 
sons have  ^^  nervous  bladders,"  which  will  not  respond  to  an  effort 
of  the  will  if  any  person  is  near  by,  although  the  urine  is  instantly 
passed  as  soon  as  the  patient  is  alone. 

The  Condition  of  the  Urine  itself  is  determined,  first,  by  its 
general  appearance,  quantity,  odor,  specific  gravity;  second,  by  its 
microscopical  appearance ;  and,  third,  by  its  chemical  reactions  and 
res])onse  to  tests.  Any  changes  in  this  fluid  of  an  abnormal  char- 
acter are  solely  symptomatic,  and  point  with  more  or  less  distinct- 
ness to  disorders  of  bodily  metalx>lism,  disease  or  disorder  of  the 
kidneys,  ureters,  bladder,  or  urethra,  and  sometimes  of  the  prostate, 
testicles,  vagina,  or  uterus. 

The  urine  which  is  to  be  tested  should  always  be  passed  directly 
into  the  vessel  in  which  it  is  brought  to  the  physician,  and  this 
bottle  should  be  scrupulously  clean ;  or,  if  the  urine  is  passed  into 
any  other  vessel,  care  must  be  takeu  that  it  is  perfectly  clean. 
When  it  is  thought  that  urethral  disease  may  obscure  the  investiga- 
tion, a  catheter  should  be  passed,  all  urine  in  the  bladder  drawn  off, 
aud  then  the  catheter  allowed  to  remain  in  place,  so  that  the  urine 
will  trickle  directly  from  the  ureters  to  the  catheter,  and  so  to  a 
receiving  vessel.  This  is  very  important  when  the  urine  is  voided 
involuntarily.  If  the  condition  of  the  bladder  is  bad,  this  viscus 
should  be  washed  out  by  boric-acid  injections,  in  order  to  prevent 
it  from  contaminating  the  urine  which  is  to  be  tested. 

The  quantity  of  urine  passed  by  a  healthy  adult  varies  from  two  to 
four  pints  in  the  twenty-four  hours,  according  to  the  amount  of  liquid 
ingested,  the  freedom  of  perspiration,  and  the  amount  of  exercise. 

The  significance  of  any  great  and  constant  increase  in  the  amount 
of  urine  passed  in  a  given  case  is  multiple.  Thus,  we  find  it  greatly 
increased   in  any  disease  of  the  diabetic  centre,  or  of  the  liver,  or 
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pancreas,  which  results  in  dialx;tes  raellitiis ;  in  diabetes  insipidus,  i» 
some  cases  of  neurasthenia,  and  in  some  cases  of  hysteria.  It  is  also 
increased  in  many  cerebral  lesions.  Hypertrophy  of  the  heart,  par- 
ticularly if  aHSociated  with  chronic  cotUracted  kidney,  causes  an 
increase  in  the  urine ;  and,  therefore,  if  a  patient  has  to  urinate  fre- 
quently or  has  to  arise  at  night  to  empty  the  bladder,  we  suspect 
this  trouble  if  dial>etes  is  excluded.  The  same  result  ensues  if  the 
heart  ana  kidney  are  stimulated  to  increased  effort  by  the  action  of 
drugs,  such  as  digitalis,  caffein,  or  alcohol.  We  also  find  an  increase 
in  urinary  secretion,  without  its  iK>ssessing  any  grave  significance, 
in  convalescence  from  such  diseases  as  typhoid  fever  and  pneumonia. 

The  quantity  of  the  urine  is  diminished  in  cases  in  which  the  heart 
fails  to  do  its  pro|)er  amount  of  work,  with  resulting  stasis  of  the 
blood  in  th<^  kidney,  and  whenever  any  large  amount  of  liquid  is 
taken  away  from  the  body,  as  in  diarrhoea.  It  is  also  decrease<l  by 
fevers  and  by  the  sweats  following  febrile  movement.  Persi>tcnt 
vomiting  also  has  a  similar  effect.  Parenchymatous  nephritis,  lH)th 
acute  and  clironic,  greatly  diminishes  the  urine,  and  in  grave,  fatal 
illnesses  urinary  suppression  also  takes  place*. 

The  odor  of  fr(»shly  passed  urine  is  faint,  but  characteristic. 
What  is  often  called  a  ^*  urine  odor"  is  really  due  to  the  devcloj)- 
ment  of  ammonia  in  urine  which  has  decomposed.  The  odor  is 
altered  by  many  drugs  and  foods,  notably  by  copaiba,  tur|X'niine, 
eucalyptus,  valerian,  musk,  asafoetida,  and  by  asparagus,  and 
diabetic  urine  possesses  a  heavy,  sweet  cxlor. 

The  specific  gravity  of  the  urine  varies  from  1005  to  1040  at 
60°  Fahr.  ;  but  a  jwrsistently  low  specific  gravity  indicates  chronic 
contract(»d  kidney  if  no  dietetic  cause  can  \\q  found,  while  a  pci-sis- 
tently  high  sjxxific  gravity  either  shows  concentration  of  the  urine 
as  the  result  of  fever,  or,  if  the  urine  is  lii^ht  in  color,  the  cause  is 
probably  diabetes  mellitiis,  the  high  specific  gravity  being  due  to 
the  sugar  which  it  contain^. 

The  naked-eye  a|)pearance  of  the  urine  often  gives  very  impor- 
tant information,  if  its  clearness,  opacity,  and  color  are  studitnl.  Its 
clearness  and  color  are  modified  b}-  the  presence  of  blooil  or  other 
pigments  <lcrived  from  outside  sources,  su«'h  as  the  e<lucts  of  carbolic 
acid  or  salicylic  acid,  of  senna  or  hiemat^xylon,  and  bile,  urobilin, 
and  many  other  substanoes  coming  from  inside  soun?es.  Many  of 
these  caus(»s  may  render  it  opaque,  but  there  is  one  condition,  above 
all    others,    which    renders   the   urine   cloudy   even    when    freshly 
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passed,  namely,  cystitis  with  pliosphaturia.     After  urine  has  stood  for 
some  hours  and  undergone  chemical  changes,  it  often  becomes  opaque. 

When  urine  is  dark  red  in  color  and  somewhat  opaque  this  dis- 
coloration may  be  due  to  blood,  hemoglobin,  santonin,  rhubarb^ 
senna,  logwood,  and  the  presence  of  an  excess  of  urates.  Again,  it 
may  be  rendered  almost  black,  instead  of  red,  by  an  excess  of  biliary 
coloring-matter,  and  a  black  urine  is  often  seen  in  cases  of  melanotic 
cancer,  the  color  being  due  to  melanin. 

If  the  color  be  due  to  blood  or  hematuria,  the  urine  will  be  of  a 
more  or  less  bright  red,  according  to  the  freshness  of  the  sample 
brought  to  the  physician  and  the  seat  of  the  hemorrhage.  If  the 
urine  has  been  voided  several  hours,  it  will  be  of  a  dingy  red  or 
smoky  hue,  and  on  standing  will  cause  a  coffee-ground  or  reddish 
sediment  of  a  somewhat  flocculent  appearance.  If,  on  the  other 
hand,  the  urine  is  seen  as  soon  as  passed,  it  may  be  a  bright  red  or 
a  dingy  red,  according  to  the  seat  of  the  hemorrhage  and  the  time 
which  has  elapsed  since  the  bleeding  began  ;  if  it  has  arisen  in  the 
kidney  or  ureter  or  bladder,  and  has  been  gradual,  the  mixture  of 
blood  and  urine  will  have  been  so  intimate  that  changes  in  the  blood 
will  have  taken  place,  whereas  if  the  hemorrhage  has  occurred, 
simultaneously  with  urination,  from  the  neck  of  the  bladder  or  the 
urethra,  the  blood  will  be  almost  unchanged  when  it  escapes  from  the 
urethra.  The  presence  of  clots  in  recently  passed  urine  indicates  a 
not  very  recent  hemorrhage,  and  yet  one  of  such  size  that  the  urine 
could  not  by  dilution  completely  prevent  clottiug. 

Blood  from  the  kidney  usually  possesses  the  following  character- 
istics :  It  is  well  mixed  with  the  urine,  and  is  generally  altered  in 
appearance  to  the  naked  eye  and  under  the  microscope,  both  as  to 
color  and  the  shape  of  the  corpuscles.  The  cells  and  casts  which 
may  l>e  present  are  changed  in  color  by  the  htcmoglobin  which  is  free 
in  the  urine.  Again,  blood-casts  or  red  blood-corpuscles  clinging 
to  casts  indicate  renal  hemorrhage.  When  the  blood  comes  from 
the  kidney  pelvis  it  may  appear  in  the  urine  in  long,  worm-like  clots 
(moulds  of  the  ureter),  and  their  extrusion  from  the  ureter  produces 
symptoms  of  colic.  Under  such  circumstances  there  may  be  alter- 
nations of  haematuria  and  normal  urine,  due  to  the  blocking  of  the 
ureter  on  the  diseased  side  by  a  clot,  so  that  all  the  urine  comes 
from  the  healthy  kidney,  A  sudden  profuse  hemorrhage  in  the 
urine,  sufficiently  large  to  endanger  life,  may  come  from  cystic  tumor 
of  the  kidney. 
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When  the  blood  comes  from  the  bladder  it  is  generally  due  to 
some  capillary  growth  or  to  injury.  Rarely  in  certain  cases  of 
locomotor  ataxia,  hsematuria  develops  after  the  vesical  crises  which 
we  have  already  described  (see  Bladder  in  this  chapter).  The  origin 
is  capillary  hemorrhage  from  the  bladder-walls. 

When  the  blood  comes  in  the  first  part  of  the  urine  passed  and 
not  in  the  last  part,  it  almost  certainly  comes  from  the  urethra.  The 
urine,  when  not  discolored  by  blood,  may  be  discolored  by  the  pres- 
ence of  the  coloring-matter  of  the  blood.  This  is  called  htemo- 
globinuria.  Microscopical  examination  of  the  urine  in  such  cases 
will  show  no  corpuscles,  although  the  urine  will  be  coagulated  by 
the  acid  test ;  but  this  coagulation  does  not  settle  in  flakes  as  it 
usually  does  in  albuminous  urine,  but  floats  on  the  surface  in  a 
brownish  mass.  The  naked-eye  appearance  of  the  urine  is  that  of 
clear  port  wine.  If  a  few  drops  of  urine  be  placed  on  a  watch-glass, 
and  a  drop  of  strong  acetic  acid  be  added,  the  blood-crystals  of  Teich- 
mann  will  be  found,  showing  that  the  coloring-matter  is  hsemoglobin. 

If  the  discoloration  of  the  urine  be  due  to  blood,  a  microscopical 
examination  will  reveal  red  blood-corpuscles,  white  blood-corpuscles, 
and  perhaps  fine  filaments  of  clots ;  but  the  corpuscles  will  not  be 
found  in  rouleaux,  as  in  ordinary  blood  outside  the  body,  and  they 
may  be  crenated  and  distorted  in  shape,  particularly  if  the  urine  is 
alkaline. 

The  test  which  can  be  most  easily  applied  to  determine  the  pres- 
ence of  blood,  if  the  microscope  cannot  be  used,  is  Heller's  test,  which 
consists  in  adding  to  a  few  c.c.  of  urine  a  little  caustic  soda,  so  as  to 
render  the  liquid  strongly  alkaline.  The  urine  is  now  heated  to 
boiling,  and  if  blood  is  present  a  bottle-green  color  is  proiluced,  and 
the  phosphates  fall  to  the  bottom  of  the  test-tube  in  fine  flakes,  tinged 
brownish-red  by  the  coloring-matter  of  the  bloixl. 

The  significance  of  hiemiituria  is  various,  since  any  solution  of 
continuity  in  the  bloodvessels  of  the  genito-uriuary  tract  may  pro- 
duce it.  When  the  blood  comes  from  the  kidney  some  of  the  pos- 
sible causes  are  acute  parenchymatous  nephritis,  resulting  from  any 
one  of  the  severe  infectious  diseases,  such  as  scarlet  fever  or  malarial 
fever;  from  emlx)lism,  resulting  from  ulcerative  or  other  forms  of 
endocarditis ;  renal  infarction,  from  sepsis  of  the  kidney ;  from  the 
ingestion  of  irritating  drugs,  such  as  cantharides  or  turpentine ;  and 
from  strains  or  blows  of  the  back,  producing  rupture  or  other  dis- 
organization of  the  kidney.     All  these  conditions  produce  what  may 
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be  called  acute  hsBtnaturia.  If  the  cause  be  acute  nephritis  from  the 
presence  of  an  infectious  malady,  such  as  scarlet  fever,  the  pain  in 
the  loins,  the  presence  of  albumin  in  the  urine,  and  the  eruption  will 
render  the  diagnosis  easy. 

Hsematuria  due  to  malarial  poisoning  may  appear  with  the  first 
malarial  paroxysm,  of  the  intermittent  type,  which  the  patient  has 
ever  had,  and  at  a  time  when  the  history  of  the  case  renders  it  cer- 
tain that  a  hidden  malarial  condition  could  not  have  previously 
damaged  the  renal  tissues  or  those  of  other  organs  in  the  body.  In 
other  words,  there  are  cases  in  which  a  free  hemorrhage  from  the 
kidney  takes  place,  by  reason  of  the  chill,  in  much  the  same  manner 
in  which  hemorrhage  takes  place  in  an  acute  nephritis  due  to  expos- 
ure to  cold  or  to  irritants.  Under  these  circumstances  there  may  or 
may  not  be  developed  a  true  organic  lesion  of  the  kidney  in  the 
sense  of  permanent  disease. 

Secondly,  we  have  cases  in  which  bloody  urine  appears,  not  in 
the  first  malarial  paroxysm  of  the  intermittent  type,  but  in  association 
with  the  later  attacks,  which  may  have  followed  the  first  either 
rapidly  or  slowly.  In  these  rases  there  may  be  no  further  cause  for 
the  hemorrhage  than  excessive  congestion,  but  in  all  probability 
the  vast  majority  of  such  patients  present  distinct  renal  changes, 
which  permit  such  a  symptom  to  develop  when  the  paroxysm  asserts 
itself. 

Thirdly,  we  pass  from  those  cases  of  bloody  urine  due  to  inter- 
mittent forms  to  those  due  to  remittent  attacks,  which,  in  many 
cases,  have  gradually  merged  from  the  first  into  the  remittent.  In 
these  patients  the  process  by  which  a  bloody-colored  urine  is  de- 
veloped may  be  very  complicated,  since  it  may  be  due  to  renal 
incontinence,  functional  or  organic,  or  to  a  true  hsemoglobinuria, 
arising  from  dissolution  of  the  red  blood-cells  in  the  bloodvessels  or 
blood-making  organs. 

Finally,  there  is  a  type  of  malarial  haematuria  which  is  only  pro- 
duced by  the  administration  of  quinine  (Karamitsas  ei  al). 

All  these  forms  of  hsematuria  can  be  diagnosed  by  the  presence 
of  the  malarial  germ  in  the  blood  (see  Blood)  and  the  characteristic 
malarial  symptoms,  except  that  which  occurs  in  persons  who  have 
a  dyscrasia  from  old  malarial  poisoning. 

If  the  hrematuria  be  due  to  embolic  infarction  of  the  kidney, 
an  examination  of  the  heart  will  probably  reveal  signs  of  valvular 
disease,  from  which  source  the  embolism  will  have  resulted,  or,  in 
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other  cases,  the  physical  signs,  combined  with  the  history,  will 
show  malignant  endocarditis  with  renal  se\ms  therefrom.  If  such 
disease  is  not  present,  the  history  of  the  ingestion  of  an  irritating 
drug  will  be  the  diagnostic  guide,  or,  if  injuries  be  the  cause,  a 
history  of  traumatism  is  all  that  is  needed  to  elucidate  the  cajrc. 

The  caujes  of  chronic  or  persistent  hemorrhage  from  the  kidney 
are  chronic  hemorrhagic  nephritis,  cancer  of  the  kidney,  calculus 
in  the  jK^lvis  of  the  kidney  producing  ulceration,  injury  of  the 
kidney  by  jarriu;^  of  a  stone,  tul)erculo3is  of  the  kidneys,  and  cystic 
degeneration. 

If  the  chronic  hematuria  arise  from  chronic  hemorrhagic  nopiiritis, 
the  diagnosis  is  made  l>y  the  pallor  of  the  skin,  anorexia,  nausea, 
headache,  redema,  decreased  amount  of  urine,  and  albuminuria. 

If  the  cause  bo  renal  cancer,  the  cachexia,  pain,  and  the  mixture  of 
pus,  blood,  and  disorganized  renal  tissue  in  the  urine  will  render  the 
diagnosis  j>ossible.  If  due  to  calculus,  there  may  l)e  a  previous  his- 
tory of  attacks  of  renal  colic  or  of  violent  pain  in  the  kidney ;  and 
if  ulceration  of  the  renal  j)elvis  has  oc!curre<l,  there  will  be  disturb- 
ances of  the  l)ody-temj>erature,  pain  in  the  lumbar  area,  and  pus  in 
the  urine.  The  pn^sence  of  tubercle  bacilli  in  the  urine  decides  the 
pres<»n(ie  of  renal  tulKTcuhjsis.  If  cystic  degeneration  is  present,  it 
can  only  b"  dctrrmiuKl  if  the  cyst  is  large  enough  to  Ik,*  f«'lt. 

Fir,.  l.V,. 


Distoina  hj»:!natobitnn  mule  and  female.    The  two  small  bodies  (lO  dijiineiers)  are  the  eggs 

(150  diameters). 

There  are  other  forms  of  luemuturia  which  must  not  be  forgotten, 
although  comparatively  rare,  namely,  that  due  to  the  pre-enee  in 
the  blood  of  the  lilaria  sjinguinis  hominis,  which  is  a  condition 
in  which  tlu*  presence  of  chylous  urine  so  overshadows  that  of  blood 
that  the  appearance  is  that  of  pinkish  cream  or  milk,  and  microscopi- 
cal examination  will  show  bloixl -corpuscles  and  fat-globules,  as  well 
as  the  embyros  of  the  filaria.  (See  Chyluria  in  this  chapter.)  The 
second  still  more  rare  ciiuse  of  luematuria  is  the  distoma  hfema- 
tobium  of  K;j:ypt  and  Abyssinia.  (Fig.  156.)  These  produce 
what  has  been  called  tropical  haematuria.     The  third  cause  is  even 
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more  rare  in  man,  Damely,  the  strongylus  gigas^  which  also  causes 
pyelitis  and  reual  colic.  A  fourth  form  of  bsematuria  is  that  seen 
in  some  cases  of  scurvy,  and,  lastly,  haematuria  may  also  appear  as  a 
symptom  of  purpura  hemorrhagica,  hemophilia,  and  very  rarely  in 
leukaemia. 

Hceinoglobiyiuria  arises  from  a  number  of  cases,  such  as  in- 
fectious disease,  poisoning  by  mushrooms  and  certain  coal-tar  deriva- 
tives, chlorate  of  potassium,  and  glycerin.  Malarial  poisoning  some- 
times causes  it  instead  of  hsematuria.  One  form  of  malarial  hsemo- 
globinuria  is  intermittent,  the  urine  being  at  one  hour  limpid,  the 
next  hour  bloody,  and  the  third  hour  clear  again. 

The  possibility  of  confusing  the  hcemoglobinuria  of  idiosyncmsy 
about  to  be  described,  when  in  a  severe  form,  with  true  and  severe 
malarial  poisoning  is  very  great.  The  entire  history  of  paroxysmal 
h^emoglobinuria  teems  with  reports  of  cases  in  which  the  chief  mani- 
festations of  a  malarial  attack  were  present,  such  as  chills,  fever, 
and  sweats.  Lichtheim  and  Ponfick  have  shown  that  the  injection 
of  lamb's  blood  into  the  vessels  of  man  results  in  violent  shivering, 
fever,  sweats,  and  pain  in  the  lumbar  region  over  the  kidneys. 

This  condition  also  follows  severe  burns  and  the  transfusion  of 
blood,  an<l  occurs  in  paroxysmal  hsemoglobinuria,  a  condition  which 
seems  to  be  produced  by  mere  chilling  of  the  surface  of  the  body  or  to 
immersing  the  hands  of  a  susceptible  person  in  iced  water.  It  may 
also  be  produced  either  by  exposure  to  cold  and  damp,  which  are 
geueraliv  present  in  malarial  localities,  or  to  the  chill  of  the  milder 
forms  of  malarial  paroxysm. 

If  the  urine  be  red  from  other  caues  than  blood,  it  may  be  due  to 
the  ingestion  of  logwood.  The  history  of  the  ingestion  of  this  sub- 
stance will  clear  up  the  diagnosis.  If  it  be  due  to  senna,  it  will  be 
carmine,  due  to  the  chrysophan  in  this  drug  ;  but  this  only  appears 
if  the  urine  is  alkaline.  Precisely  similar  changes  are  due  to  the 
taking  of  rhubarb.  So  in  santonin-poisoning  a  blood-red  urine 
is  sometimes  seen,  but  it  usually  attains  this  appearance  after  being 
at  first  yellow,  then  saffron,  and  then  purple-red.  One  of  the  con- 
ditions of  the  urine,  due  to  a  poison  which  (»n  be  readily  confused 
with  htemoglobinuria  or  hsematuria,  is  that  produced  by  carbolic 
acid.  This  color  is  not  due  to  blood,  but  to  oxidized  educts  of  the 
acid.  The  same  educts  produce  a  similar  discoloration  after  naph- 
thalin,  creosote,  and  uva  ursi  have  l)een  taken  in  overdose. 

Finally,  the  urine  is  often  dark  reddish-brown  or  porter-colored 
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in  jaundice,  owing  to  the  presence  in  it  of  biliary  coloring-matters. 
Under  these  eircumstana^s  it  may  be  clear  or  opaque,  and  the 
fluid  is  apt  to  be  frothy  on  shaking  and  to  have  an  increased 
surface-tension,  so  that  powdered  sulphur  does  not  sink  to  the 
bottom  of  the  vessel  when  the  sulphur  is  dropped  on  the  urine. 
These  biliary  colors  are  at  once  recognized  by  the  reaction  with 
nitric  acid  in  Gnielin's  test,  for,  if  a  little  of  the  urine  be  placed 
on  a  white  plate  and  nitric  acid  be  allowed  to  touch  the  margin 
of  the  wet  place,  the  play  of  colors  from  green  to  blue,  blue  to 
violet,  and  violet  to  red  occurs.  The  green  color  is  the  only  one 
characteristic  of  the  biliary  reaction,  for  indican  will  give  with 
nitric  acid  the  other  colors.  The  same  test  can  be  used  by  wetting 
bibulous  paper  with  urine,  and  the  acid,  if  brought  to  the  edge,  will 
stain  the  pai)er  in  the  colors  named.  (For  the  symptoms  of  jaundice, 
see  the  chapter  on  the  Skin.) 

A  greenish-colored  urine  is  seen  in  cases  of  poisoning  by  salicylic 
acid,  due  to  the  indican  and  pyrocatechin ;  and  from  the  use  of 
saffron.  The  urine  is  yellow  in  santonin-i)oisoning,  and  when  rhu- 
barb has  been  taken,  if  it  is  alkaline. 

When  thiough  diseaseil  processes  indican  is  formeil  and  excreted 
in  the  urine,  it  may  l>e  bv  oxidation  transformwl  into  a  blue  color 
(indigolin\or  into  a  rt^l  hue  (indiruhin).  If  chromogeu  is  present 
in  largt*  amount,  shaking  the  urine  with  air  will  develop  a  violet-blue 
color,  or  this  change  may  take  place  in  the  bladder.  If  urine  con- 
taining intliean  Ihj  treati^l  with  two  or  three  times  its  volume  of 
hydnx'hloric  acid,  it  will  turn  a  violet  hue. 

Indicanuria  is  present  in  intestinal  obstruction,  general  j)eritouitis, 
cholera,  ctiueer  of  the  liver  or  stomach,  and  jK?rnicious  anaemia.  It 
may,  however,  In?  prt»sent  in  health  as  a  result  of  constipation.  Blue 
urine  is  also  raustnl  by  the  ingestion  of  methyl- violet  as  a  ilrug. 

A  l)laek  urine  is  sometimes  stvu  iu  a  ease  of  molaninic  «ini*er,  or 
after  the  brownish  urine  produeeil  by  rarbolie  acid  or  uva  ursi  has 
Ikhju  exposed  to  the  air. 

Ketl  urine,  due  to  none  of  the  raust»s  which  have  Ihvu  enumerated, 
may  be  due  to  an  exi-ess  of  uratts  (except  urate  of  Sixlium,  which  is 
usuallv  whiteV  If  the  urine  b^-omes  brown  on  the  addition  of  nitric 
acid  when  tlie  tluids  join,  it  is  due  to  urates  ;  luit  if  all  the  fluid  is 
brown,  tlie  patient  has  pri»l>al>Iy  i>een  taking  iknline  or  i^xline  <X)m- 
pounds  frtvly. 

White  or  milkv-lookiuj;   urine  is  sei'u   iu   that  auiditii>n  called 


THE  URINARY  BLADDER  AND  THE  URINE.  367 

cbyluria,  due  to  the  presence  of  filaria  sanguinis  hominis  in  tbe 
blood.  Tiiis  urine  on  standing  forms  a  creamy  layer  on  its  surface^ 
and,  if  it  is  sbaken  with  ether,  some  of  the  fat  can  be  removed,  ren- 
dering the  urine  clear.  The  diagnosis  can  only  be  confused  by  urine 
becoming  mixed  with  milk  or  cream,  and  can  always  be  made  if  the 
embryos  of  the  filaria  can  be  found  in  the  urine.  They  lie  in  very 
delicate  sheaths,  and  show  a  constant  vibratory  movement.  The 
diagnosis  is  still  further  confirmed  if  they  are  found  in  the  blood, 
where  they  are  present  in  large  numbers  at  night.  (See  chapter  on 
the  Blood.) 

Urine  may  have  a  somewhat  milky-white  ap[)earance  from  an  excess 
of  phosphates,  mixed  more  or  less  with  mucus,  as  in  catarrh  of  the 
bladder. 

When  the  uriue  is  passed  in  large  quantities,  and  is  of  a  very 
pale  straw-color  or  has  a  slightly  greenish  tinge,  it  will  often  con- 
tain sugar ;  or,  in  other  words,  be  the  uriue  of  diabetes  mellitus,  or 
of  glycosuria  from  other  causes.  The  fact,  that  it  remains  markedly 
acid  for  a  long  time  after  it  is  passed,  and  that  it  has  a  high  specific 
gravity,  point  still  more  to  its  being  diabetic,  and  the  diagnosis  is 
confirmed  if  the  characteristic  reaction  with  Haines's,  Whitney's,  or 
Fehling's  solution  is  obtaiued.     (See  Tests  in  this  chapter.) 

Microscopic  Appearances  of  the  Urine  and  its  Contents. 
Having  considered  the  macroscopical  apj)earance  of  the  urine,  we 
may  turn  to  its  microscopical  appearance,  and  this  part  of  the  subject 
is  of  even  greater  importance  than  the  study  of  the  gross  appearance 
of  this  secretion,  for,  very  commonly,  a  sample  of  urine  which  looks 
quite  normal  to  the  naked  eye  is  loaded  with  microscopic  objects  of 
the  greatest  pathological  significance.  The  most  important  of  these 
objects  are  what  are  called  **  casts" — that  is,  moulds  of  the  uriniferous 
tubules,  formed  as  a  result  of  the  disease-process  present  in  the 
kidney. 

These  casts  consist  of  epithelial  cells,  blood-  and  pus-corpuscles, 
masses  of  micro-orgjiuisms,  or  of  broken-down  organic  matter,  as  in 
fatty  casts,  and  in  hyaline  or  transparent  brxlies,  or  moulds  which 
are  made  up  of  unknown  material,  but  often  covered  by  corpuscles, 
pus-corpuscles,  or  epithelial  cells.  In  addition  to  these  bodies  we 
find  a  large  number  of  organic  bodies  or  derivatives  of  organic  mat- 
ter, and  inorganic  substances  derived  from  the  tissues  or  from  food. 

The  reader  who  desires  to  examine  urine  successfully  by  the  aid 
of  the  microscope   must  bear  in  mind  that  it  can  only  be  examined 
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satisfactorily  sftcr  it  has  stood  still  id  a  glass  or  other  vessel  for  a 
loDg  enough  time  to  allow  sedimentatioD  to  take  place— that  is,  until 
the  objects  floiting  ia  the  fluid  have  had  time  to  settle. 


Hnldei  for  uriaS'tube. 


By  far  the  best  method  of  obtaiuiog  tlie  sedimeDt,  however,  is  by 
the  use  of  the  ceotrifuge,  an  apparatus  by  menne  of  which  the  solids 
in  a  fluid  are  separated   by  centrifugal  force.     In  this  apjuiratus  a 


Cuts  couuinli 


ecdirocat  cun  be  obtained  in  a  few  minutes  after  urine  is  i)asscd. 
(Fig.  157  and  chapter  on  Blood.) 

This  siKlinient  la  to  be  drawn  up  into  a  pijiette  which  has  been 
introduced  into  the  urine  and  a  few  drops  placed  upon  a  glass-slide, 
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after  wuich  the  drops  are  to  be  covered  by  a  cover-glass  and  the 
slide  placed  under  the  microscope. 

Casts  composed  of  epithelial  cells  present  an  appearance  similar 
to  that  seen  in  Fig.  159,  and  are  due  to  proliferation  or  exfoliation 
of  the  epithelium  lining  the  uriniferous  tubules.  The  cells  look 
swollen  and  granular  and  may  contain  globules  of  fat.  These  epi- 
thelial casts  occur  in  three  forms :  first,  they  may  appear  as  hollow 
casts  of  the  tubule  when  the  epithelium  has  exfoliated  en  masse 
(that  is,  the  lining  of  the  tube  is  cast  off  in  one  piece)  ;  second,  they 
appear  as  casts  made  up  of  epithelial  cells  glued  to  one  another ; 
and,  third,  the  cells  are  attached  to  the  surface  of  a  clear  transparent 
basis,  looking  like  a  hyaline  cast.  All  these  varieties  are  highly 
refractive  of  light  and  are  not  altered  by  chemical  substances  as 
easily  as  are  the  other  casts  about  to  be  described. 

Having  found  bodies  of  this  sort  in  the  urinary  sediment,  what 
is  their  significance  ?  They  are  a  positive  sign  of  an  inflammatory 
process  in  the  parenchyma  of  the  kidney,  or,  in  other  words,  of 
parenchymatous  nephritis. 

Blood-casts  consist  of  more  or  less  well-preserved  blood-corjmscles, 
attached  to  one  another  in  a  mould  of  the  tube  in  which  they  have 
escaped.  They  are  rarely  seen  and  are  masked  by  freely  floating 
cells.  The  significance  of  these  blood-casts  is  great,  as  they  indicate 
an  acute  inflammation  of  the  kidney,  acute  congestion  of  this  organ, 
or  a  renal  infarction.  They  are  of  importance,  too,  in  separating 
hfcmaturia  arising  from  other  sources  than  the  kidney  from  hemor- 
rhage of  this  organ,  because  they  are  not  found  unless  the  escape  of 
blood  lias  been  in  the  uriniferous  tubules. 

Casts  compostKl  of  pus-corpuscles  are  still  more  rarely  seen,  but,  if 
constantly  present,  may  indicate  multiple  abscess  of  the  kidneys. 

When  masses  of  micrococci  become  grouped  together  in  the  tubules 
they  may  be  expelled  in  casts,  and  under  a  low  power  look  some- 
what like  granular  casts  (see  below).  They  can  be  seen  to  consist 
of  micrococci  if  a  high  power  is  used,  and  they  are  not  quickly 
c]ian<>:c(l  by  acids,  as  are  casts  composed  of  other  materials. 

The  Higin'fieauce  of  their  discovery  is  that  septic  infection  of  the 

kidney  is  present,  as  the  result,  it  may  be,  of  septic  embolus  brought 

from  a  distant   infected   part.     They  are  seen  in  suppurative  renal 

inflammation  and  in  cases  of  pyelonephritis  in  which  the  true  renal 

tissues  are  beintr  involvc»d  by  an  extension  of  the  disease. 

Casts,  composed  of   l^roken-down  organic  matter,  are  found  as 

24 
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granular  and  fatty  bodies ;  that  is,  tbey  represent  broken-down 
Ijlood-ctirpuscles  and  epithelial  cells,  and  their  api>earance  variea 
greatly  according  to  the  stage  of  the  process  and  the  origin  of  the 
materials  conijKwiug  them.  Thus,  the  granular  appearance  may  be 
very  fine,  as  shown  in  Fig.  169,  or  light  and  refractive,  dark  or 
opaque.  A'ery  often  tlie  edges  of  these  casts  are  irr^iilar  and  the 
ends  frayed  and  uneven.  The  color  of  these  bodies  may  be  yellow, 
brown,  or  grayish. 


I  a,  Epltbcllkl  csiO. 


BrlBlit'9  dlHaw. 


The  significance  of  granwlar  casta  is  not  as  positive  as  those  named 
so  far,  but  they  often  indicate  a  slow  degenerative  process  in  the 
renal  parenchyma. 

Fatty  casts,  comiwsed  of  minute  globules  of  oil,  cohering  to  one 
another  or  attached  to  a  central  core  of  epithelium  or  fat-crystals, 
are  found  in  cases  of  widespread  fatty  degeneration,  as  the  result  of 
disease  or  poisoning,  as  in  the  case  of  lai^e  white  kidney  on  the  one 
hand,  or  phosphorus,  arsenical,  autimonial,  or  iodoform-poisoning 
on  the  other.  They  show  the  presence  of  a  veiy  slow  process  if  due 
to  disease,  but  have  not  the  same  significance  if  caused  by  poison. 
(Plate  XIII.,  Fig.  1.) 

Hyaline  casts  are  long,  worm-like,  transparent  bodies,  with  very 
fine  granulation,  jjartimlarly  aloofj;  the  edges,  and  because  they  are 
transparent  they  are  often  hard  to  find.    These  bodies  are  supposed  to 


Ammoulum  I'rjil*  CrynWln. 
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be  composed  of  albumin  which  has  been  exuded  into  the  tubules. 
Their  significance  is  exceedingly  grave,  as  they  point  very  strongly  ' 
to  that  incurable  malady,  chronic  interstitial  nephritie.  If  the  casta 
are  very  large,  they  may  show  amyloid  degeneration  of  the  kidney. 
They  have  often  been  wrongly  called  "  waxy  "  casts.  (Plate  XIII., 
Fig.  1.) 

Casts  are  not  to  be  confused  with  cylindroids  or  streamers. 
These  cylindroids  apj>ear  in  several  forms.  Most  commonly  they 
look  like  threads  or  filaments  which  are  transparent  and  often  some- 
what striated  or  hyaline  in  ap]>earance.     They  are  often  long  enough 


t')  extend  completely  acroiw  the  iTii<;ruH<'<)pic  tielil,  and  if  followed  out 
to  the  end  will  he  fuimd  to  ta]K'r  off  or  gradually  l>ecumc  more  and 
more  tnmsparcnt  until  they  winnot  Ims  outlinid.  For  this  reason  too 
much  li;:ht  should  not  l>c  uited  in  searching  for  them,  nor  shonid 
too  Iii};Ii  a  [wwer  lens  ixi  used.  Thenc  (^lindroids  oftni  are  grouped 
in  bunches.  In  other  instiinccs  we  fin<l  cylindn>idH  in  the  form  of 
ril>l)on?i,  or,  in  other  wonls,  they  ure  wider  than  the  ihn-ad-Iikc  masses 
just  dcs(Til)ed.  In  still  other  inxtancx^  tlie  n-wmhlanivs  to  true  tube- 
caals  iire  so  marked  that  a  differentiation  is  wan^cly  possible,  except 
that  they  are  sometimes  found  to  have  a  filiform  tail-like  ending. 
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(See  Figs.  160,  161,  162,  and  163.)  The  sigiiiticanee  of  oylindroids 
is  not  definitely  known,  but  they  may  be  taken  as  an  indication 
of  irritation  of  the  kidneys,  even  if  albumin  and  true  casts  cannot 
be  found  in  the  urine.  They  are  often  seen  in  the  renal  irritation 
following  or,  rather,  accompanying  the  conditions   called  litha>mia 
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Non-albuminous  urine. 
Cast-like  forms,  with  deposit  of  urates. 
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Non-albuminous  urine, 
a  and  b.  Cast-like  form.«5.    c.  Filamentous. 


or  uricaMnia,  and  in  that  condition  in  which  we  find  oxaluria.  (For 
further  information  concerning  cylindroids,  see  Stengel's  pa|>er  in 
The  Medical  Xcin^  of  July  15,  1893.) 
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Filamentous  and  ribbon-like  cylindn»ids. 


According  to  Bramwell,  the  following  i.s  the  best  method  of  stain- 
ing and  mounting  tube-casts  and  other  urinary  deposits.  Ho  uses 
picrocarmine  : 

'M.   An  ordinary  conical  urine  glass  is  filled  with  equal  parts  of 
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urine  and  au  aqueous  solution  of  boric  acid,  and  set  aside  until  the 
deposit  settles. 

^^  2.  The  deposit  is  then  drawn  off  by  means  of  a  pipette,  and 
transferred  to  an  ordinary  test-tube,  in  which  a  small  quantity  (half 
a  drachm  is  quite  sufficient)  of  picrocarmine  solution  has  been  pre- 
viously placed. 

^*  3.  The  urine  and  staining-fluids  are  then  thoroughly  mixed  by 
inverting  the  test-tube  two  or  three  times,  the  end  being  closed,  of 
course,  by  the  thumb. 

'^  4.  The  test-tube  containing  the  urine  and  staining-fluid  is  then 
set  aside  to  stand  for  twenty-four  hours. 

**  5.  The  deposit,  which  has  by  that  time  settled  at  the  bottom  of 
the  test-tube,  is  then  drawn  off  by  a  fine-mouthed  pipette,  placed  on 
a  slide,  covered,  and  examined  under  a  low  power. 

*^  If  any  tube-casts  are  present,  they  are  very  easily  detected  by 
this  method. 

''  When  a  cast  is  detected,  it  should  be  carefully  brought  to  the 
centre  of  the  field  and  examined  with  a  higher  power.  If  amyloid 
degeneration  is  suspected,  methyl-violet  may  be  used,  for  in  some 
cases  of  waxy  disease  of  the  kidney  the  tube-casts  give  the  character- 
istic losc-pink  reaction  with  methyl-violet.  For  permanent  prepara- 
tion the  deposit  is  drawn  off  as  in  No.  5,  above,  and  transferred  to 
a  small  tul)e  of  Farrant*s  medium,*  in  which  it  remains  until  the 
organic  deposit  has  settled,  when  it  is  again  drawn  off  and  trans- 
ferred to  clear  Farrant's  solution,  whence  it  is  mounted  in  the  usual 
manner.  All  organic  deposits  are  thus  stained  and  mounted  in  a 
perfectly  clear  medium.  Their  minute  characters  can  be  studied 
with  the  highest  powers  of  the  microscope." 

The  most  important  sedimentary  substances  for  diagnostic  pur- 
poses, other  than  casts,  are  the  products  of  tissue-changes,  or  are 
derived  from  articles  of  food.  These  substances  are  chiefly  the  acid 
urate  of  sodium  and  potassium  and  alkaline  urate  of  ammonium 
and  potassium,  uric  acid,  oxalate  of  lime,  the  phosphate,  carbonate 
and  sulphate  of  lime,  and  the  so-called  triple  phosphates  (ammonio- 
magnesic-phosphate). 

The  discovery  in  a  urinary  sediment  of  fine  shapeless  granules, 

J  Farrant's  solution  Is  made  as  follows :  Dissolve  1  grm.  of  arseulous  acid  in  200  c.c.  of  dis- 
tilled water.  In  ;this  dissolve  130  grrms.  of  gum  acacia  with  frequent  stirring,  and  add  100  c.c. 
of  glycerin.  Filter  the  solution  through  flne  Swedish  paper  upon  which  has  been  deposited  a 
thin  layer  of  talc. 
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which  may  be  crystalline  and  shaped  like  a  fan,  which  are  generally 
brown  or  pinkish  in  hue,  indicates  acid  sodium  urate.  Urine  con- 
taining such  deposits  is  found  to  be  acid  on  standing,  and  will  form 
a  brick-dust  deposit  as  soon  as  the  urine  is  cooled.  Acid  potassium 
urate  and  acid  calcium  urate,  which  occur  in  an  amorphous  form, 
are  mixed  with  it  in  smaller  quantities. 

The  urates  themselves  have  no  particular  im[)ortance  except  that 
they  are  often  present  in  excess  in  fever,  wasting  diseases,  in  gastric 
disorders,  and  in  attacks  of  gout. 

When  in  a  highly  acid  urine  the  student  finds  rhombic  or  dia- 
mond-shaped plates  (Plate  XIII.,  Fig.  2),  or  plates  of  a  similar 
shape  with  the  lateral  angles  rounded  off,  or  quadrate  crystals  or 
square  plates,  or  plates  like  double-headed  arrows,  or  rosettes  of 
crystals,  or  bundles  of  crystals  like  bundles  of  kindling-wood,  these 
forms  are  uric  acid.  Any  urine  will  deposit  such  crystals  if  it 
stands  for  many  hours  (say  ten  hours),  as  its  acidity  increases,  and 
therefore  the  discovery  of  these  crystals  only  possesses  significance 
if  they  are  found  in  from  four  to  six  hours,  as  this  shows  an  excess 
of  uric  acid,  which  in  turn  is  found  in  gouty,  rheumatic  persons  or 
those  who  eat  to  excess  and  take  no  exercise.  Often  an  excess  of 
uric  acid  in  the  urine  antedates  the  development  of  chronic  contracted 
kidney.  Uric  acid  also  appears  in  excess  in  cases  suffering  from 
fever  and  acute  inflammations.  It  is  also  eliminated  in  excess  in 
leukaemia,  splenic  enlargement,  hepatic  cirrhosis,  and  gastro-intestinal 
catarrh.  The  rosette  crystals  just  named  are  often  found  in  diabetic 
urine. 

Small  S(|uare,  brilliant,  octahedral  crystals  which  are  perfectly 
transi)arent  refract  light  strongly,  and  look  somewhat  like  the  back 
of  a  square  envelope  at  times,  are  those  of  oxalate  of  lime.  (See 
Fig.  164.)  The  significance  of  oxaluria  is  quite  important,  for  it  is 
often  a  concomitant  symptom  of  melancholia,  dependent  upon  im- 
proper metabolism  producing  such  symptoms,  and  so  if  present 
separates  this  class  of  cases  from  those  of  the  true  disease  melan- 
cholia and  indicates  the  use  of  nitrohydrochloric  acid.  It  is  found 
in  the  urine  of  persons  who  have  eaten  of  peas,  cabbage,  and  toma- 
toes, and  in  that  of  persons  suffering  from  spermatorrhoea.  If  not 
due  to  the  ingestion  of  these  foods,  oxaluria  indicates  deficient  oxida- 
tion of  nitrogenous  tissues. 

Creatin  in  the  urine  occurs  in  very  brilliant  prisms  of  a  rhomboid 
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form,  the  end  of  which  is  often  split  into  a  framed  end.     (See  Fig. 
165,  a.)    It  is  not  present  in  normal  urine. 


OiftUteof  Ume  crysula. 


Creatinin  also  exists  in  normal  urine  in  small  amounts  in  pris- 
matic, colorless,  brilliaut  crystals  of  the  shape  shown  in  Fig.  165,  b. 

r(G.  los. 


When  (lark-browa  spherical  masses  covered  with  thorn-Hke  crjrstals 
or  sharp  spicules  are  formed  in  alkaline  urine  they  are  composed  of 
ammonium  urate  (Plate  XIII.,  P'ig.  3),  and  they  will  be  found  asso- 
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ciated  with  crystals  which  are  flat  or  shaped  like  coffin-lids,  or  more 
rarely  are  feathery,  star-shaped  masses  which  are  large  in  size.  These 
are  the  crystals  of  the  triple  phosphates.  (See  Fig.  16G.)  In  addi- 
tion, such  urine  will  contain  amorphous  calcic  phosphate. 

The  crystals  of  the  triple  phosphates  are  of  some  diagnostic  im- 
portance, as  they  do  not  exist  naturally  in  the  normal  urine,  but  are 
formed  when  the  ammonia  is  set  free  by  the  decomj)osition  of  the 
urea.  If  such  crystals  are  found  in  freshly  passed  urine,  they  indi- 
cate that  ammoniacal  fermentation  is  taking  place  in  the  bladder,  a 
condition  often  seen  in  chronic  cystitis  and  in  some  cases  of  paraplegia 


Fig.  166. 


Triple  phosphate  cryalals. 

arising  from  injury  to  the  cord  or  myelitis.  A  deposit  of  the  triple 
phosphates  and  amorphous  calcium  phosphate,  making  a  sediment 
like  that  of  purulent  urine,  is  sometimes  seen  in  overwork  of  the 
nervous  system  and  in  esises  of  general  debility. 

In  addition  to  these  amorphous  and  crystalline  Ixxlies  found  in 
the  urine  there  are  a  number  of  others  derivwl  from  the  body,  or 
due  to  extraneous  contamination.  These  are  epithelial  cells  derived 
from  the  kidneys,  ureters,  bladder,  or  urethra  (Plate  XIII.,  Fig.  4). 
Eggs  or  bodies  of  several  parasites,  tulxjrele  bacilli,  gonococci  and 
streptococci,  or  staphylococci,  are  also  sometimes  seen  under  the  micro- 
scope. In  addition,  we  find  spermatozoa  in  certain  cases.  (See 
Fig.  169.) 
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Thus  we  may  find  the  embryos  of  filaria,  echiDococctis  booklets 
(Fig.  167),  and  the  c^i  of  distoma  heematobium,  which  are  very 
rarely  seen. 


if  cj"8ilc  membrane,  greslly  mBgniflnl. 


Tubercle  b;icilli  are  to  be  found  by  the  same  staining-processes 
as  when  they  are  sought  for  in  the  sptitiim  {see  chapter  on  Cough 
and  Exi>eotoration),  and,  if  found  in  the  urine,  indicate  renal  or 
vesical  tuberculous  infection,  provided  that  the  patient  has  not 
contiiniiniited  the  vessel  holding  the  urine  by  sputum  infected  with 
the  organism.  They  are  not  to  be  confused  with 
the  hiidili  found  in  preputial  smegma,  which  look  ^'"-  '^- 

like  tubercle  bacilli  and  take  the  i-ame  stains-.  ■\— -.       ^ 

Gonococci    indiciitc    the   presence  of    a   specific  "    \  ^-v., 

urethritis  or  vaginitis,  and  are  found  by  staining   ,     V-/^^  ^ 
and  using  a  -^  homogeneous  immersion  lens  with    V,.     -f  \  '^•^ 
a  No,  2  eye-piece.     The  process  of  staining  is  tlie       ^>^  '"-•  |    ■ 
eosin  and  methylene-blue  stain.     The  material  on  _.*     A^    | 

the  cover-gliiss  is  fitaine<l  for  a  few  seconds  in  an  V^.^-  .J^ 
alcoholic  solution  of  eosin,  then  the  excess  of  statu  aireinococci.  (abbott.) 
is  waslied  off  and  the  slide  is  then  staine<]  for  ten 
minutes  in  an  aqueous  solution  of  methyleue-blue.  Streptococci 
ap[>eflr  in  chains  and  are  stained  by  the  same  process.  They  show 
infection  from  pus  or  are  found  in  eases  of  erysipelas.  (See  Fig. 
16S.)     Staphylococci  also  represent  pus  in  the  urinary  tract. 
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The  preseuoe  of  spermatozoa  is  more  rare  thaD  is  generally  thought. 
They  may  be  in  the  urine  either  as  the  result  of  a  true  spermator- 
rhoea, which  is  rare,  or  from  some  of  the  semen  remaining  in  the 
urethra  after  an  ejaculation  in  coitus,  or  from  an  emission  at  night 
without  intercourse.  Tbey  appear  as  small  transparent  bodies  haviug 
a  head  and  tail  and,  if  alive,  possessing  very  active  movements.  (Fig. 
169.) 

Fio.  169. 


Spermatozoa,  with  casts  of  seminal  tubules  and  spermine  crystals. 


Fermentation  resulting  from  the  presence  of  a  number  of  special 
fungi  takes  place  both  in  healthy  and  diseased  urine  after  it  is 
passed.  In  normal  urine  the  acidity,  which  is  generally  present  to  a 
slight  degree,  becomes  still  more  acid  through  the  growth  of  a  special 
fungus.  This  process  is  accompanied  by  the  deposition  of  uric  acid, 
acid  sodium  urate  and  calcium  oxalate,  and  also  amorphous  urates. 
After  the  urine  is  exposed  still  longer  it  undergoes  an  alkaline  fer- 
mentation, and  there  develop  in  the  fluid  the  micrococcus  urete  and 
bacterium  urea?.  As  a  result  the  urea  takes  up  water  and  decomposes 
with  the  development  of  COj  and  ammonia.  No  sooner  is  a  positive 
alkaline  reaction  established  than  those  ingredients  of  the  urine  which 
are  insoluble  in  an  alkaline  solution  are  precipitated,  namely,  amor- 
phous calcic  phosphate,  ammonium  urate,  and  amnion io-magnesic 
phosphate.  The  first  is  amorphous,  but  the  ammonium  urate  appears 
under  the  microscope  in  the  form  of  small  granules  of  a  dark  color 
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which  are  covered  with  spiues.     The  crystals  of  ammonio-magnesic 
phosphate  arc  shaped  like  a  coffin-lid,  and  are  large. 

The  third  form  of  fermentation  taking  place  in  the  urine  is  that 
which  occurs  in  diabetic  urine,  and  is  due  to  the  saccharomyces 
albicans,  the  micro-organism  which  produces  fermentation  in  ordinary 
solutions  of  glucose. 

Chemical  Tests.  The  chemical  tests  of  the  urine  give  us  much 
important  information.  We  commonly  test  it  for  albumin  and  for 
sugar,  and,  if  we  wish  still  further  information,  we  examine  it  for  its 
percentage  of  urea,  uric  acid,  and  for  its  peptones,  or,  to  use  a  better 
term,  its  albumoses. 

Albuminuria.  There  are  a  great  number  of  tests  for  albumin 
and  sugar.  Many  of  them  are  open  to  fallacies,  and  they  are  there- 
fore to  be  avoided  by  the  busy  practitioner,  who  can  rest  assured 
that  if  he  finds  no  albumin  by  the  heat  and  nitric-acid  test,  if  properly 
carried  out,  that  he  can  put  albuminuria  out  of  the  possibilities  of  the 
case,  provided  he  tests  samples  taken  at  different  times  and  on  several 
different  days,  for  sometimes  albuminuria  is  intermittent. 

The  best  test  consists  in  taking  filtered  urine  and  pouring  enough 
of  it  into  a  perfectly  clear  test-tube  to  fill  it  about  two-thirds.  To 
this  are  now  added  a  few  drops  of  acetic  acid  to  render  it  acid  ;  for, 
if  neutral,  the  albumin  will  not  be  coagulated  by  heat.  The  upper 
part  of  this  urine  is  now  boiled  by  holding  it  over  an  alcohol  lamp, 
and  if  albumin  is  present  a  fine  cloud  will  appear  in  the  boiled  part 
of  the  urine,  while  the  lower  part  remains  clear.  This  cloud  may  be 
due  to  albumin  or  earthy  phosphates.  If  a  drop  or  two  of  nitric  acid 
is  allowed  to  trickle  down  the  side  of  the  tube,  the  cloud  is  dissipated 
if  due  to  phosphates,  but  not  changed  if  due  to  albumin. 

If  the  urine  be  turbid  before  the  test  by  reason  of  an  excess  of 
urates,  the  fluid  can  be  rendered  clear  by  gently  heating  all  of  it. 

Heller's  test  of  adding  a  few  drops  of  urine  to  HXO3  in  a  test-tul^e 
is  too  fallacious  to  be  used. 

The  quantitative  tests  for  albumin  are  many  of  them  impractical 
for  the  busy  doctor.  The  best  method  is  by  means  of  ])ercentage- 
tubes  placed  in  a  centrifuge-machine.  By  this  means  all  the  albumin 
is  thrown  down.  The  tubes  are  filled  to  the  10  c.c.  mark  with  urine 
and  2i  c.c.  of  potassium  ferrocyanide  solution  (one  part  to  ten)  are 
adde<l.  Next  we  add  1 J  c.c.  acetic  acid  and  thoroughly  mix  all 
these  liquids,  and  the  tube  being  placed  in  the  centrifuge  the  machine 
is  worked  till  all  the  albumin  has  settled.     Each  ^^  c.c.  mark  on 
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the  tube  represents  1  per  cent,  by  bulk  of  albumin ;  that  is,  if  the 
albumin  extends  up  to  the  3i  cubic  centimetre  mark  the  albumin 
amounts  to  35  per  cent. 

The  signilicance  of  albumin  is  not  as  grave  in  all  (»ases  as  it  was 
considered  at  one  time,  nor  is  its  quantity  of  great  import  necessarily, 
for  in  some  of  the  gravest  cases  of  renal  disease,  as  chronic  contracted 
kidney,  it  is  excretcMl  in  very  small  amount,  and  it  (Xjcurs  in  the  urine 
sometimes  in  large  quantities  without  any  kidney  lesion  being  present. 
As  a  rule,  however,  it  indicates  renal  disease  in  one  of  its  inflamma- 
tory forms,  provided  it  is  associatcMl  with  other  renal  symptoms.  It 
may  depend  on  changes  in  the  blood  in  which  the  diffusibility  of  its 
albumin  is  increased  (Scmmola),  and  we  see  albuminuria  in  cases  of 
anremia  and  in  conv^alesi'ence  from  long  disease  or  from  the  effects 
of  poisons.  Again,  circulatory  changes  may  cause  albuminuria  by 
causing  congestion  of  the  kidney,  as  in  cases  of  failing  heart  from 
its  various  causes.  There  is  an  intermittent,  little  understood,  form 
of  albuminuria,  calhnl  cyclic  albuminuria,  or  the  albuminuria  of 
adolescence,  in  which  the  albuminuria  is  absent  on  rising  from  bed 
in  the  mr)rning,  but  appears  if  exercise  is  taken.  An  excess  of 
albumin  in  the  diet  mav  cause  albuminuria. 

Sugar  in  tiik  Uiiink.  The  presence  of  sugar  is  dclermin(d  by 
a  large  number  of  tests,  of  which  the  simplest  and  most  reliable  are 
Haines's  test  and  the  test  of  Whitney.  Haines's  test  consists  in 
making  a  solution  as  follows  :  Pure  copi)er  sulj>hate,  thirty  grains  ; 
distilUnl  water,  half  an  ounce  ;  and  thoroughly  dissolve  the  copper 
in  this  water  :  then  add  pure  glyct^'in,  one-half  an  ounce,  which  is  to 
Ik?  thoroughly  mixed  ;  and  then  add  liquor  potassa,  five  ounces.  One 
drachm  of  this  is  to  be  i)la(rd  in  a  test-tube  and  gently  boiled,  and  to 
this  are  now  added  six  to  eight  drops  of  the  urine,  and  the  liquid 
again  gently  boiled.  If  sugar  is  present,  a  wpious  yellow  precipitate 
is  formed.  This  is  better  than  Fehling's  test,  because  it  is  a  perma- 
nent fluid. 

Whitney's  test  is  a  solution  of  ammonio-cupric  sulphate,  of  which 
one  vlrachm  is  decolorized  by  ^j^y  grain  of  ghujose.  The  solution 
to  the  amount  of  one  drachm  is  placctl  in  a  test-tube  and  heated  to 
the  boiling-point.  The  urine  is  now  added  drop  by  drop.  If  no 
sugar  is  present,  no  change  will  occur ;  but  if  it  is,  the  blue  color  will 
begin  to  fade,  and  finally  the  liquid  will  l)ecome  perfectly  colorless. 
As  the  fading  process  l)egins  the  urine  should  be  added  more  slowly, 
thrive  to  five  seconds  of  boiling  intervening  between  each  drop.     If 


THE  VRISARY  BLADDER  ASD  THE  URIXE.  :\Hl 

there  is  any  shade  of  blue  or  greeu  left  in  the  solution,  reduction  has 
not  taken  place.  The  following  table  shows  how  this  test  may  be 
used  for  the  quantitative  estimation  of  sugar  : 

Xf  reduced  by  It  cotUains  to  the  ounce.  Percentage. 

1  drop 16  or  more  grains.  S.33 

2  drops 8  1.67 

3  '• 5.33  1.11 

4  *• 4  0.83 

5  •• 3.20  0.67 

6  •' 2.67  0.56 

7  •' 2.29  0.48 

8  '* 2  0.32 

9  •• 1.78  0.37 

10  " 1.60  0.83 

If  the  urine  contains  more  than  3.33  per  cent,  of  sugar,  it  is  to 
be  diluted  by  from  one  to  ten  parts  of  water,  and  the  amount  found 
in  the  table  multiplied  by  the  amount  of  dilution.^ 

As  Fehling's  test  is  so  widely  used  it  must  be  described.  Wickham 
Legge  thus  describes  it : 

This  solution  maybe  prepared  in  the  following  way  :  665J  grains 
of  crystallized  potassio-tartrate  of  sodium  are  dissolved  in  five  fluid- 
ounces  of  a  solution  of  caustic  potash,  sp.  gr.  1.120.  Into  this  alka- 
line solution  is  poured  a  fluid  prepared  by  dissolving  133J  grains 
of  sulphate  of  copper  in  ten  fluidrachms  of  water.  The  solution 
is  exceedingly  apt  to  decompose,  and  must  always  be  kept  in  stop- 
l)ered  bottles  and  in  a  cool  place.  It  is  usually,  therefore,  more 
convenient  not  to  mix  the  alkali  and  copper  until  the  solution  be 
wanted  for  u-se.  In  this  case,  a  fluid ra(*hm  of  the  sulphate  of  cop- 
per solution  may  be  added  to  half  a  fluid-ounce  of  the  alkaline  solu- 
tion prepared  as  above. 

About  a  couple  of  drachms  of  this  test-irolution  are  poured  into 
an  ordinary  test-tube  and  the  fluid  boiled  over  a  lamp,  and  set  aside 
for  twelve  hours.  If  no  deposit  forms,  the  solution  may  be  used  for 
analysis ;  but  if  a  red  precipitate  be  thrown  down,  the  liquid  has 
decomposed,  and  a  fresh  supply  must  be  had. 

While  the  solution  is  boiling  in  the  test-tul>e  the  urine  must  be 
added  to  it,  drop  by  drop,  and  the  effect  watched.  A  few  drops  of 
a  sample  of  urine  which  contains  a  large  percentage  of  sugar  will  at 
once  give  a  precipitate  of  yellow  or  red  suboxide  of  copper;  but  if 
no  precipitate  occur,  the  urine  should  be  added  to  the  fluid,  drop  by 
drop,  any  deposit  being  carefully  looked  for,  until  a  quantity  equal 

^  This  test,  under  the  name  of  Aqiise  Sappbirina.  can  be  had  of  the  Lewis  Chemical  Co.,  of 
New  York. 
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to  that  of  the  Fehling's  solution  employed  has  been  added.  If  no 
precipitate  be  found  after  setting  the  test-tube  aside  for  an  hour^  the 
urine  may  be  considered  free  from  sugar. 

Cautions  :  1.  The  test-solution  should  never  be  used  without  boil- 
ing beforehand  for  a  few  seconds  ;  the  tartrate  being  exceedingly 
apt  to  decompose,  and  the  solution  then  reduces  copjier  as  effectually 
as  Avould  grape-sugar. 

2.  The  quantity  of  urine  used  in  the  test  should  never  be  greater 
than  the  quantity  of  test-solution  employed. 

3.  After  adding  urine  in  volume  equal  to  the  Fehling's  solution, 
the  boiling  of  the  mixture  must  not  be  continued,  as  other  bodies 
present  in  the  urine,  I^esides  sugar,  will  reduce  copper  at  a  high 
temperature. 

If  the  examination  for  sugar  is  to  be  made  with  the  greatest  care^ 
the  urine  should  always  be  filtered,  at  least  three  times,  through  animal 
charcoal.  This  removes  all  urates  and  uric  acid,  which  often  partly 
reduce  the  Fehling's  solution,  but  the  sugar  goes  through  the  filter. 
Sir  William  Roberts  directs  that  the  Fehling's  solution  be  placed  in 
a  test-tube  to  the  depth  of  about  one-quarter  inch  and  the  filtered 
urine  added  to  the  depth  of  two  inches,  and  the  two  fluids  well  mixed. 
The  flame  of  the  lamp  is  then  applied  to  the  up[)er  part  of  the  urine, 
as  in  testing  for  albumin,  and  this  is  briskly  boiled  for  a  few  sec- 
onds. The  test-tube  is  now  held  up  to  the  light,  and,  if  sugar  is 
present,  the  upjxir  part  has  a  yellowish  tinge,  while  the  earthy  phos- 
phates are  thrown  down  in  golden -colored  flocculi. 

The  quantitative  estimation  of  sugar  is  best  made  by  the  Whitney 
test,  already  described,  or  by  the  fermentation-method  of  Roberts, 
which  depends  upon  the  principle  that  grape-sugar  is  decomposed  into 
alcohol,  carbon  <lioxide,  etc.,  by  the  fermentation  set  up  by  yea^jt. 
As  a  result  of  this  the  urine  loses  its  specific  gravity,  and  each  degree 
of  specific  gravity  has  been  found  to  equal  one  grain  of  sugar  in  the 
fluidounce.  In  other  words,  if  the  siK?cific  gravity  before  the  test 
was  1.035  and  after  the  test  1.015,  the  amount  of  sugar  present  would 
l)e  twenty  grains  per  ounce.  Four  ounces  of  urine  are  placed  in  a 
twelve-ounce  buttle  and  a  lump  of  German  yeast  addeil.  The  bottle 
IS  then  corked  with  a  perforated  cork  to  permit  the  gas  to  escape, 
and  placed  in  a  warm  place  for  twenty-four  hours.  By  its  side  is 
placed  a  tightly  corked  bottle  of  the  same  size,  holding  four  ounces 
of  urine  and  no  yeast.  The  specific  gravity  of  both  si)ecimens  is 
taken  simultaneously,  and  the  difference  in  degrees  represents  the 
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number  of  grains  of  sugar  in  each  ounce.  The  loss  in  degrees  of 
specific  gravity  multiplied  by  0.23  will  give  the  percentage  of 
sugar. 

The  significance  of  sugar  in  the  urine  is  various.  If  it  is  per- 
sistent and  accompanied  by  wasting,  polydipsia,  and  polyphagia,  it 
is  a  sign  of  diabetes  mellitus,  due  to  a  lesion  in  the  medulla,  to 
morbid  functional  activity  of  the  liver,  or  to  changes  in  the  pancreas. 
If  in  a  young  person,  the  prognosis  as  to  life  is  fatal;  if  in  middle 
age,  it  is  hopeful  ;  if  in  persons  after  fifty,  it  is  quite  favorable. 

Sugar  is  sometimes  found  in  small  amounts  in  the  urine  of  very 
obese  persons,  and  its  presence,  under  these  circumstances,  does  not 
necessarily  indicate  a  grave  prognosis  ;  but,  on  the  other  hand,  there 
are  cases  of  so-called  diabetogenous  obesity  in  which  the  prognosis 
is  very  grave.  They  are  to  be  separated  from  the  class  just  named 
by  the  fact  that  the  systemic  symptoms  of  wasting,  depraved  nutri- 
tion, itching,  furunculosis,  and  profuse  diuresis  are  present.  Then, 
too,  in  the  latter  form,  the  disease  is  usually  associated  with  obesity 
in  early  life,  whereas  in  the  milder  form  it  occurs  in  the  obesity  of 
advanced  life.  Diabetes  occurring  in  old  age,  or  after  sixty  years 
of  age,  has  not  the  grave  prognosis  attached  to  it  that  exists  in  con- 
nection with  the  disease  in  earlier  life.  The  younger  the  patient  the 
graver  the  malady. 

The  other  indications  of  glycosuria  are  of  little  importance.  Gly- 
cosuria occurs  in  many  infectious  diseases  and  after  the  ingestion  of 
some  poisons,  notably  phioridzin. 

Albumose  in  the  Urine.  Albumoses,  or  peptones,  in  the  urine 
may  be  tested  for  and  their  presence  recognized  by  saturating  slightly 
acidified  urine  with  ammonium  sulphate,  filtering  out  all  precipitate, 
and  adding  to  the  filtrate  very  gently  a  little  solution  of  picric  acid, 
seven  grains  to  the  ounce  of  water.     Any  precipitate  is  peptone. 

A  better  method  than  this,  however,  is  that  described  by  Harris, 
in  which  oue  part  of  albumose  in  5000  parts  of  urine  can  be  recog- 
nized. Before  the  test  is  made  every  trace  of  coagulable  albuminoid 
matter  must  he  removed  from  the  urine  to  be  tested.  This  is  done, 
to  use  Harris's  words,  as  follows  : 

To  20  c.cm.  of  (acid)  urine*  in  a  test-tube  are  added  six  or  eight 
dropi  of  a  saturated  solution  of  salicyl-sulphonic  acid   in  distilled 

>  The  urine  must  be  fresh.  If  it  must  stand  several  hours  before  it  can  be  examined,  it 
should  be  preserved  from  the  growth  of  bacteria  in  it  by  the  addition  of  some  antiseptic,  pre- 
ferably a  few  drops  of  formalin,  which  will  keep  it  several  days,  and  does  not  interfere  with 

subsequent  tests. 
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water,  and  1  grm.  of  chloride  of  lead.  Shake  well  and  boil  about 
thirty  seconds.  Cool  by  shaking  in  running  water  from  the  cold- 
water  tap. 

Filter  through  ordinary  clean,  white  filter-paper  until  the  urine 
is  clear.  Now  add  a  few  drops  of  a  clear,  saturated  solution  of 
sodium  sulphate  in  distilled  water,  in  order  to  precipitate  what  lead 
is  held  in  solution ;  raise  to  the  boiling-point,  and  cool  under  the 
cold-water  tap  as  before. 

Filter  again  until  clear.  We  should  now  have  a  i)erfectly  clear 
urine,  absolutely  free  from  every  trace  of  coagulable  albuminoids, 
including  nucleo-albumin,  in  which  we  may  search  for  albumose  or 
peptone.  This  clear  filtrate  is  divided  into  three  equal  portions 
and  placed  in  test-tubes,  one  of  which  is  kept  for  comparison,  the 
other  two  for  further  analvsis. 

To  one  of  these  are  now  added  three  or  four  drops  of  a  saturated 
solution  of  salicyl-sulpho-tungstate  of  sodium  in  distilled  water.' 

If  albumose  or  peptone  be  present,  a  cloudiness  will  appear,  vary- 
ing in  degree  according  to  the  amount  of  these  proteids  present. 

As  the  amount  of  albumose  present  i.s  often  very  minute,  it  may  be 
necessary  to  compare  the  tul)e  with  the  control-tul)e  in  order  to 
detect  the  cloudiness. 

The  cloudiness  disappears  entirely  on  gently  heating  the  test-tube, 
to  reappear  on  cooling. 

To  the  third  tube  the  test  is  varied  by  allowing  about  5  com.  of 
a  dilute  solution  of  tlie  {Nilicyl-sulpho-tuugstate  of  sodium  (made  In- 
adding  about  ten  drops  of  the  strong  solution  to  o  c.cm.  of  distilknl 
water)  to  flow  very  gently  down  the  side  of  the  tube,  so  as  to  rest 
on  the  urine  as  a  separate  layer. 

This  should  l)e  very  carefully  done  so  the  line  of  contact  will  l)e 
sharp  and  clear-cut,  not  diflfuse.  A  cloudy  line  appears  at  the  point 
of  ix)utact  of  the  two  liquids  if  albumose  or  jwptone  be  present. 

When  the  amount  present  is  very  small  it  may  take  two  or  three 
minutes  for  the  line  to  develop,  and  shows  l>est,  the  two  liquids 
being  dear,  when  held  in  front  of  a  dark  background. 

As  before  stated,  this  test  is  extremely  delicate,  1  j)art  in  50,00() 

*  Sallcyl-sulpho-tuiigstate  of  sodium  is  proi»«rer1  »s  follows: 

To  a  boiliug  saturuied  solution  of  miigstate  of  t  lium  lu  distilled  water  jyilicyl-sulphonic 
acid  is  gradually  uddtHl.  under  constant  stirring?,  until  the  solution  no  lonjirer  turns  reil  litmus 
blue:  or,  in  other  words,  until  the  alkaline  tungstate  of  sxlium  is  eomi>leteIy  neutraliTieil. 
I'pon  coctling  the  sali<.'yl-^nlI^h<>-tungstale  of  sodium  crystallizes.  A  solution  is  now  made  of 
this  in  cold,  distilled  water  and  liltered.    A  perfectly  clear,  colorless  lluid  results. 
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being  readily  detected  ;  it  is  simple,  and  can  be  easily  applied  in 
fifteen  to  twenty  minutes. 

Owing  to  tbe  delicacy  of  the  reactions  it  is  necessary  that  all  test- 
tubes  be  absolutely  clean  and  the  test-solutions  perfectly  clear,  other- 
wise a  slight  reaction  may  be  easily  overlooked. 

The  sodium  sulphate  solution  must  be  added  in  slight  excess  in 
order  to  insure  the  precipitation  of  all  lead,  as  any  lead  left  in  solu- 
tion would  be  precipitated  by  the  salicyl-sulpho-tungstate  of  sodium, 
and  thus  interfere  with  the  test. 

This  would  be  easily  recognized,  as  the  cloudiness  in  that  case 
would  not  disappear  on  heating,  but  become  more  marked. 

Tbe  boiling  during  the  application  of  the  test,  while  not  absolutely 
necessary,  very  materially  facilitates  the  reactions  and  should  always 
l)e  done.  The  cooling,  after  boiling  and  before  filtering,  must  never 
be  omitted. 

If  these  few  simple  points  be  carefully  observed,  no  difficulties 
will  be  experienced  in  applying  the  test. 

The  significance  of  albumosuria  is  various.  It  is  present  in  croupous 
pneumonia,  all  suppurative  processes,  empyema,  tuberculosis,  small- 
pox, mumps,  erysipelas,  cancer  of  the  viscera,  jaundice,  and  apo- 
plexy, and  in  typhoid  fever  and  phosphorus-poisoning.  Von 
Jaksch  asserts  that  it  is  present  in  epidemic  cerebro-spinal  meningitis 
and  absent  in  tubercular  meningitis,  and  that  it  is  a  positive  differ- 
ential sign  of  the  former  disease  if  no  ulceration  of  the  lung  is  present. 
Harris,  on  the  other  hand,  asserts  that  albumosuria  is  simply  a  mani- 
festation of  the  action  of  micro-organisms,  and  is  thus  only  an  indica- 
tion of  an  infective  process. 

It  ought  not  to  be  forgotten  that  albumosuria  occurs  in  tbe  normal 
puerperium. 

The  Urea  in  the  Urine.  The  amount  of  urea  is  to  be  esti- 
mated by  the  process  of  Lyons,  as  follows  (Fig.  170):^ 

1.  A  bottle  is  provided  with  perforated  rubber  cork  and  delivery 
tube  ;  in  this  the  decomposition  of  tbe  urea  is  effected. 

2.  A  small  test-tube  to  contain  tbe  urine,  graduated  to  hold  4  cc, 
the  quantity  employed  in  each  experiment. 

3.  A  graduated  jar  for  measuring  the  gas  evolved.  Tbe  jar  is 
provided  at  the  bottom  with  an  '^  overflow"  tube,  and  at  the  top 

1  This  apparatus,  with  (Ull  directions  for  use,  can  be  obtained  fh>m  Parke,  Davis  &  Company, 
Detroit,  Mich.,  for  one  dollar. 

25 
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with  a  veut-tube  closet!  with  a  rubber  cap,  to  secure  accurate  adjust- 
ment of  the  level  of  the  fluid  in  the  jar  nt  the  coramenceraeDt  of  the 
experiment. 

Flo.  170. 


Tlie  process  is  aa  follows  :  Put  into  the  square  bottle  20  c.c.  of  a 
special  solution  of  chloriuatcd  soda  (for  formula  sec  below),  and  add  5 
c.c.  of  a  20  per  cent,  solution  of  potassium  bromide ;  fill  the  test- 
tube  exactly  to  the  mark  (4  c.c.)  with  the  urine  to  be  e.\amiuod,  and 
lower  it  into  the  buttle  by  means  of  a  thread  or  by  the  aid  of  a  pair 
of  dressiug-forceiM,  taking  care  that  none  of  its  contents  are  spilled 
in  the  operation.  Fill  the  graduated  jar  with  water,  which  must  be 
of  the  same  teni]>erature  as  the  air  of  the  room,  to  a  point  a  tittle 
above  the  0°  of  the  scale,  supporting  the  extremity  of  the  overflow- 
tube  so  that  no  water  cm  eBcai>e.  Kemove  the  rubber  cap  from  the 
vcnl-tube  and  connect  the  apparatus,  pressing  in  the  rublxir  i-orks 
firmly  so  as  to  make  the  joints  air-tight.  Finally,  put  on  the  rulilx-r 
iiip,  drawing  it  down  so  iis  to  force  a  little  water  out  of  the  overflow 
tube,  ami  brinjj  the  level  of  the  water  remaining  exactly  to  the  0" 
mark,  the  orifice  of  the  overflow-tube  being  ou  the  same  level.  A 
little  practice  will  make  this  easy. 

To  make  wore  that  tlie  conucetions  are  all  |«rfi'(-ily  air-tiglit, 
lower  the  end  of  the  overflow-tube  a  few  inches  ;  a  few  drojM  of 
water  will  i>sea[>c  from  diminished  pressure;  lint  if  the  joints  are 
perfect,  there  will  be  no  further  dropping.  If  there  is  any  leakage, 
the  defective  joint  must  be  Found,  and  the  difiieulty  corrected  before 
proceeding  further  with  the  experiment.  Having  made  sure  that 
the  connections  are  jK-rfi-ct,  cateh  the  curved  end  of  the  overflnw- 
tnl)e  over  the  edge  of  a  measnring^raduate,  as  shown  in  the  illus- 
tration (an  ordinary  l>ottle  or  any  other  receiver  may  be  UHe<l  in  place 
of  the  graduate).     Xow,  by  canting  the  bottle,  cause  the  urine  to 
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flow  out  of  the  test-tube  and  mix  with  the  test-solutiou.  Effer- 
vescence is  at  once  produced,  and  the  gas  evolved  forces  a  corre- 
sponding volume  of  water  out  of  the  overflow-tube.  Shake  the  bot- 
tle occasionally  to  promote  the  escape  of  the  gas.  When  the  action 
appears  to  be  at  an  end  pour  into  the  measuring-graduate  enough 
water  to  reach  above  the  opening  of  the  overflow-tube,  in  order 
that  cooling  of  the  gas  evolved,  which  is  at  first  quite  warm,  may 
not  draw  air  into  the  apparatus.  Let  the  apparatus  stand  fifteen  or 
twenty  minutes  to  cool,  then  shake  the  bottle  containing  the  urine 
once  more  and  proceed  to  read  off  the  result.  To  do  this,  it  is  nec- 
essary to  bring  the  opening  at  the  end  of  the  overflow-tube  just  to 
the  same  level  as  that  of  the  fluid  remaining  in  the  graduated  cylin- 
der, since  raising  or  lowering  the  tube  slightly  affects  the  volume  of 
the  gas  to  be  measured.  The  percentage  of  urea  is  read  off  without 
need  of  any  calculation  from  the  scale  of  the  instrument.  The  accom- 
panying table  will  enable  the  physician  to  ascertain  from  the  per- 
centage-amount of  urea  in  the  specimen  examined  what  is  the  abso- 

« 

lute  amount  of  that  compound  excreted  during  the  day,  provided, 
of  course,  the  whole  of  the  urine  passed  during  the  twenty-four  hours 
has  been  collected  together  and  carefully  measured. 


Per  cent  of 

urea  by 

ureometer. 

0.1  . 
0.2  . 
0.3   . 


Quantity  of 
urea  in  grains 
in  1  fluidounce. 

.  0.456 
.  0.911 
.    1.867 


0.4 1.823 

0.5 2.279 

0.6 2.784 

0.7 3.190 

0.8 3.646 

0.9 4.101 

1.0 4.557 

11 5.013 

1.2 5.468 

1.3 5.924 

1.4 6  380 

1.5 6.836 

1.6 7.291 

1.7 7.747 

1.8 8.203 


Per  cent  of 

urea  by 

ureometer. 


Quantity  of 

urea  in  grains 

in  1  fluldouncev 


1.9 
2.0 
2.1 


8.658 
9.114 
9.57a 


2.2 10.026^ 

2.3 10.481 

2.4 10.987 

•2.5 11.893 

2.6 11.848 

2.7 12.804 

2.8 12.760 

2.9 18.21S 

3.0 18.671 

3.1 14.127 

3.2 14.582 

3.8 15.038 

3.4 15.494 

3.5" 15.950 


Example.— The  patient  has  passed  24  fluidounces  of  urine,  found  to  contain  2.4  per  cent  of 
urea.    The  total  urea  excreted  will  therefore  be  10.987  (from  the  table)  X  24  —  262.488  grains. 


For  exact  estimations  the  temperature  of  the  room  in  which  [the 
experiment  is  made  must  be  about  70°  F.  (21°  C).  A  variation 
from  this  temperature  of  20°  will,  however,  make  a  difference  in 
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the  result  of  only  about  0.2  per  cent. ,  so  that  the  temperature-correc- 
tion may  be  regarded  as  unimportant. 

In  the  process  given  for  the  manufacture  of  the  test-solution  the 
hypochlorite  is  changed  into  hypobromite. 

This  mixture  gives  more  uniform  and  trustworthy  results  than 
those  obtained  with  the  chlorinated  soda  alone^  which  is  recommended 
by  Dr.  Squibb.  It  is  in  fact  identical  in  its  action  with  the  hypo- 
bromite solution,  without  the  great  inconvenience  of  handling  bro- 
mine. A  few  minutes  must  be  allowed  to  elapse  after  the  mixture 
is  made  before  mixing  the  urine  with  it ;  but  this  need  occasion  no 
delay,  since  the  mixture  can  be  put  into  the  bottle  before  filling  the 
cylinder  and  making  the  connections. 

The  activity  of  the  solution  of  chlorinated  soda  can  be  easily  tested 
by  adding  to  a  little  of  it  in  a  test-tube  a  few  drops  of  the  solution 
of  potassium  bromide,  and  then  a  little  muriate  of  ammonium,  which 
should  cause  biisk  effervescence.  If  this  is  not  the  case,  it  is  too 
much  deteriorated  for  use. 

In  some  rare  instances  it  will  happen  that  the  urine  contains  a 
larger  projwrtion  of  urea  than  the  ureometer  is  capable  of  indicating. 
When  this  is  the  case,  and  in  general  when  the  specific  gravity  of 
the  urine  exceeds  1.030,  sugar  being  absent,  it  will  lie  best  to  dilute 
the  urine  with  an  equal  volume  of  water  before  making  the  test. 
Four  c.c.  of  the  diluted  urine  will  then  be  used  as  usual  in  tlie 
experiment,  but  the  percentage  given  by  the  reading  of  the  instru- 
ment must  be  multiplied  by  two. 

It  will  be  found  in  practice  that  an  estimation  of  urea  by  this 
apparatus  consumes  very  little  time,  and  the  results  for  all  practical 
purposes  are  as  accurate  as  could  be  wished  for. 

Formula  for  Special  Solution  of  Chlorinated  Soda,  Shake  chlorin- 
ated lime  (Ixist  quality)  12  grammes  with  water  100  c.c;  let  settle 
and  filter  into  a  250  c.c.  bottle.  Wash  the  residue  with  enough 
water  to  obtain  130  c.c.  of  clear  filtrate. 

Dissolve  sodium  carbonate  24  grammes  in  water  45  c.c.  Add 
this  solution  to  the  above  filtrate,  mix  thoroughly,  and,  when  reaction 
is  complete,  filter,  passing,  if  necessary,  enough  water  tlirough  resi- 
due on  filter  to  obtain  165  c.c.  of  filtrate. 

The  clinical  value  of  estimating  the  urea  is  great  in  cases  of  renal 
disease,  and  it  is  also  of  value  in  diabetes  mellitus  and  during  preg- 
nancy or  in  the  puerperium  and  before  surgical  operations.  The 
quantity  of  urea  excreted  in  twenty-four  hours  is  increased  in  nearly 
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all  fevers  and  inflammatioDS^  aod  is  decreased  in  any  cachectic  state 
in  which  the  metabolic  changes  in  the  tissues  are  impaired.  It  is 
also  decreased  in  diseases  which  greatly  modify  the  activity  of  the 
liver,  the  gland  which  makes  urea.  The  particular  value  of  esti- 
mating the  urea  in  Bright's  disease  and  in  pregnancy  lies  in  this, 
namely,  that  the  renal  disorder  in  these  conditions  lesults  in  an 
imperfect  elimination  of  urea,  and  as  a  result  it,  or  closely  allied 
products,  are  retained  in  the  blood.  If,  therefore,  in  a  piegnaut 
woman  or  a  person  suffering  from  Bright's  disease,  analysis  shows 
a  constant  diminution  in  the  amount  of  excreted  urea,  the  physician 
is  warned  that  a  ursemic  convulsion  or  other  manifestation  of  uraemic 
disorder  is  imminent,  and  can  take  active  measures  to  relieve  the 
patient,  for,  after  the  uraemia  is  developed,  treatment  is  of  compara- 
tively little  value. 

Although  the*quantity  of  urea  varies  very  greatly  in  perfect  health, 
the  mean  amount  excreted  in  twenty-four  hours  by  a  healthy  man 
of  twenty  to  forty  years  is  about  512  grains.  Women  excrete  a  lit- 
tle less  than  men  and  children  still  Ic^s  in  actual  quantity,  but  more 
iu  proportion  to  their  weight. 

It  is  absolutely  necessary  in  estimating  the  amount  of  urea  excreted 
in  twenty-four  hours  to  test  a  sample  of  the  urine  obtained  from  all 
the  quantity  passed  in  that  time,  as  a  test  of  the  urine  passed  on  one 
occasion  is  no  guide  for  the  total  daily  quantity. 

Chlorides  in  the  Urine.  The  urine  in  health  contains  chlo- 
rides of  sodium  and  potassium,  and  these  are  to  be  discovered  by 
placing  a  fluidrachm  of  urine  in  a  test-tube  and  then  adding  a 
drop  of  nitric  acid,  and  finally  a  few  drops  of  a  solution  of  nitrate 
of  silver.  If  chlorides  are  present  in  considerable  quantity,  a  white 
precipitate  of  chloride  of  silver  is  thrown  down,  which  can  easily  be 
distinguished  from  albumin;  but  if  some  doubt  is  felt  as  to  its  char- 
acter, the  addition  of  a  little  caustic  ammonium  will  redissolve  it  if 
composed  of  chlorides,  and  it  will  be  reprecipitated  if  nitric  acid  is 
again  added.  If  the  same  quantities  of  urine  and  reagents  are  taken 
daily  and  placed  in  a  test-tube  of  equal  dimensions  and  the  precipi- 
tate allowed  to  settle  for  twenty-four  hours,  we  can  gain  an  approxi- 
mate estimate  of  the  relative  quantity  of  the  chlorides.  The  amount 
ordinarily  passed  in  twenty-four  hours  by  a  healthy  man  is  250 
graius. 

The  clinical  significance  of  a  decrease  in  the  chlorides  is  not  great. 
They  are  decreased  in  the  acute  stages  of  croupous  pneumonia,  acute 
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articular  rheumatism,  and  some  other  fevers  ;  and  if  they  gradually 
increase,  they  indicate  the  development  of  convalescence. 

The  Total  Quantity  of  Solids  excreted  by  the  kidneys  in 
twenty-four  hours  can  be  roughly  estimated  by  what  is  known  as 
Haines's  modification  of  Haeser's  method.  If  the  solids  are  mucli 
decreased,  more  accurate  methods  of  testing  should  be  resorted  to. 
The  method  just  referred  to  is  carried  out  as  follows  :  The  last  two 
figures  of  the  specific  gravity  of  the  urine  are  multiplied  by  the 
numlx^r  of  ounces  voided  in  twenty-four  hours,  and  the  product  is 
multiplied  by  one  and  one-tenth.  Thus,  if  a  patient  [wsses  32  ounces, 
and  the  si>ecific  gravity  of  the  urine  is  1.012,  we  multiply  32  by  12, 
which  equals  384,  and  this  is  multiplied  by  1.1,  which  equals  422, 
which  would  be  much  less  than  the  normal  for  a  person  of,  say,  150 
pounds,  who  should  pass  about  1150  grains  of  solids  in  twenty-four 
hours. 

Ehrlich  has  claimed  that  a  distinct  aid  to  the  diagnosis  of  enteric 
fever  can  be  obtained  by  the  so-called  diazo-reaction  of  the  urine, 
although  it  is  to  l)e  remembered  that  this  takes  place  in  several  other 
conditions  of  the  body,  notably  pulmonary  tul)erculosis,  measles, 
pyiemia,  scarlet  fever,  and  erysipelas.  It  is  usually  present  only  in 
severe  cast^  of  these  ailments.  Further  than  this,  Khrlich  asserts 
that  the  reaction  is  usually  to  be  obtained  about  the  fourtii  to  seventh 
dav  of  the  disease.      A  faint  reaction  is  indicative  of  a  mild  attack. 

m 

The  test  is  as  f()llows  : 

1.  Take  2  grammes  (30  grains)  of  sulplianilic  acid,  50  c.c.  of 
hydrochloric  acid,  and  1000  c.c.  of  distilled  water.  2.  Take  a  solu- 
tion of  sodium  nitrite  in  water  of  the  strength  of  0.5  \)Qr  ecMit.  Fifty 
parts  of  Xo.  1  and  one  part  of  Xo.  2  solution  are  now  plaec^l  in 
a  test-tube  and  an  e(|ual  amount  of  urine  addtxl,  and  this  mixture  is 
then  rendered  stronirly  alkaline  by  strong  ammonia-water.  If  the 
diazo-reaction  is  present,  the  liquid  bcKionies  carmine-rod  in  color;  and 
if  the  test-tul)e  is  shaken,  this  color  is  seen  in  the  foam.  This,  the 
coloration  of  the  foam,  is  the  point  in  the  reaction,  for,  if  the  liquid 
only  is  red,  the  test  is  not  positive.  After  standing  a  day  a  gnvn 
pi-ecipitate  will  form  in  the  tul)e. 

The  Manifestations  of  Urinary  Disorders. 

Having  considered  the  pathological  changes  found  in  the  urine  and 
their  significance,  we  now  pass  on  to  a  consideration  of  the  general 
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symptoms  which  will  usually  be  found  associated  with  these  varia- 
tions from  the  normal  functional  activity  of  the  urinary  organs. 

Let  us  suppose  that  a  patient  presents  himself  complaining  that  he 
has  been  seized  with  pain  in  the  small  of  the  back,  and  perhaps  by 
nausea  and  chilly  sensations,  followed  by  a  marked  decrease  in  the 
quantity  of  urine  secreted,  which  decrease  may  actually  amount  to  sup- 
pression of  the  urine.  The  urine  that  is  passed  is  high-colored  or 
smoky  in  hue,  sometimes  looks  like  porter,  and  forms  a  very  heavy 
sediment  on  standing.  If  it  is  filtered  and  tested  for  albumin,  it  will 
be  found  to  contain  this  abnormal  ingredient  in  large  amount,  and  a 
microscopical  examination  of  the  sediment  will  reveal  a  large  num- 
ber of  blood-corpuscles,  epithelial  cells,  and  casts  (hyaline)  made  up 
of  blood-cells,  epithelium,  and  albumin.  Scarcely  will  these  signs 
have  been  noted  when  the  patient  will  be  seen  to  be  anaemic,  and 
puffiness  of  the  face  about  the  eyes  will  be  evident.  This  puffiness 
may  then  pass  on  to  a  general  anasarca,  but  it  is  to  be  remembered  that 
the  most  violent  acute  diffuse  nephritis  may  exist  without  developing 
anasarca.  If  the  disease  be  in  a  child  and  it  is  due  to  scarlet  fever, 
anasarca  is  common,  as  is  also  ureemia.  The  pulse  in  patients  with 
this  form  of  nephritis  is  usually  hard  and  tense,  and  the  sharp  and 
clear  second  sound  of  the  heart,  as  heard  at  the  second  right  costal  car- 
tilajre,  will  indicate  the  high  arterial  tension.  The  skin  is  generally 
dry,  and,  it  may  be,  harsh  to  the  touch.  Should  the  symptoms  per- 
sist for  over  a  month  the  possibility  of  the  disease  becoming  chronic 
renders  the  prognosis  doubtful;  but  as  a  rule,  particularly  in  young 
persons,  the  prognosis  of  acute  diffuse  nephritis  is  favorable.  In 
the  acute  diffuse  nephritis  of  pregnancy  the  prognosis  is,  of  course, 
grave.  The  history  of  the  case  prior  to  the  attack  of  this  ailment 
will  usually  be  that  the  patient  has  been  exposed  to  cold  or  wet,  has 
been  or  is  a  sufferer  from  an  acute  infectious  disease,  has  swallowed 
or  inhaled  some  irritant  poison,  or  has  suffered  from  some  severe 
burn  of  the  surface  of  the  bodv. 

If,  instead  of  an  acute  attack  of  illness,  the  symptoms  just  de- 
scribed come  on  gradually  and  insidiously  and  the  tendency  to  ana- 
sarca is  marked  and  persistent,  we  have  before  us  a  case  of  chronic 
parenchymatous  nephritisy  in  which  the  prognosis  is  most  grave. 
Unemic  vomiting  and  coma  may  occur  in  this  class  of  patients  (see 
chapter  on  Vomiting).  Blood-cells  are  also  found  in  the  sediment 
of  the  urine  in  these  cases,  but  are  not  so  numerous  as  in  acute  diffuse 
nephritis. 
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A  set  of  symptoms  which  differ  very  mnrkcdly  from  those  just 
described  occur  in  cases  of  cfiromc  contracteif  kidney  (chronic  inter- 
stitial nephritis).  The  following  description  of  the  symptoms  may 
be  tal^en  as  represeutiog  a  typical  case :  Tlie  patient,  who  is  usually 
past  middle  life,  finds  that  he  or  she  urinates  mure  fntjueutly  and 
passes  a  greater  amount  of  urine  than  heretofore.  Often  the  sleep 
is  disturbed  by  the  necessity  of  arising  to  urinate.  Instead  of  the 
urine  being  heavy  and  clouded,  it  is  unusually  clear  and  limpid;  and  io 
place  of  the  high  specific  gravity  of  diffuse  parenchymatous  nephritis, 
we  find  it  unusually  low  (only  I.UIU  to  1.015).  Albumin  is  only 
found  inconstantly  and  in  traces,  and  is  generally  to  be  sought  for  !a 
the  urine  passed  by  the  patient  when  first  arising  from  bed,  Tbe 
pulse  is  usually  much  increased  in  tension,  and  atheroma  of  the 
bloodvessels  is  more  or  less  marked.  This  high  -  tension  pulse 
is  a  valuable  diagnostic  sign.  The  heart,  which  in  acute  diffuse 
nephritis  may  be  slightly  dilated,  or  in  chronic  parenchymatous 
nephritis  somewhat  hypertrophied,  is  in  this  disease  usually  markedly 
hypertrophied,  and  ttie  second  sound  at  the  second  riglit  costal  car- 
tilage i^  accentuated.  In  addition  to  these  symptama  we  find  that 
chronic  hronchitiu  is  not  rare,  and  that  pulmonary  cedema  and 
attacks  of  shortness  of  breath  are  often  present,  the  latter  being 
moat  marked  at  night,  Urremic  symptoms  are  more  commonly 
seen  in  this  class  of  cases  than  in  any  other,  ami  violent  vomiting 
difficult  of  control  should  alwiiys  make  the  physician  test  the  nriue 
to  discern  renal  mischief.  Unlike  [jarenchymatous  nephritis,  dropsy 
is  a  rare  complication  of  chronic  contracted  kidney.  Microscopic 
examination  of  the  urine  will  only  reveal  a  few  hyaline  and  granular 
caste. 

The  pn^nosis  as  to  cure  is  bad,  but  life  may  be  prolonged 
indefinitely. 

A  copious  flow  of  urine  of  a  low  specific  gravity  and  of  a  jtale, 
clear  appearance,  containing  fatty,  hyaline,  and  finely  granular  casta, 
is  often  seen  in  cases  of  amyloid  disease  of  the  kidney,  and  the  pres- 
ence of  syphilis,  of  prolonged  suppunitiou,  or  extensive  bone  disease, 
due,  it  may  be,  to  tuberculosis,  with  concomitant  eulargemeut  of  the 
liver  and  spleen,  separates  it  from  any  other  ailment.  Albuminuria 
may  be  a  marked  or  an  absent  symptom. 

Let  UB  suppose,  however,  that  a  patient  comes  to  us  with  a  his- 
tory of  exceedingly  copious  urination,  of  great  thirst,  of  loss  of  flesh, 
and   has   a   dry,  harsh   skin,  we   immediately  recognize  that  a  teat 
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of  the  urine  will  probably  reveal  the  case  to  be  one  of  diabetes  mel- 
litua.  This  will  be  pointed  to  if  a  high  specific  gravity  is  found 
present  in  a  clear  limpid  urine,  and  confirmed  if  the  tests  for  sugar 
already  given  produce  a  reaction.  If  the  urine  has  a  constant  low 
specific  gravity  and  contains  no  albumin  or  sugar,  the  case  is  probably 
one  of  diabetes  insipidus.  The  other  prominent  symptoms  of  diabetes 
mellitus  are  furunculosis,  intense  itching  and  erythema  (see  chapter 
on  the  Skin),  an  excessive  appetite,  and,  in  severe  cases,  gangrene  of 
the  extremities  or  diabetic  coma  (see  chapter  on  Coma  and  Uncon- 
sciousness). 

Should  much  pus  be  present  in  the  urine  it  is  probably  derived 
from  a  pyelitis  or  a  suppurative  inflammation  of  the  pelvis  of  the 
kidney.  The  symptoms  of  this  state  are,  briefly,  a  constant  or  inter- 
mittent pyuria,  usually  an  acid  reaction  of  the  urine,  chills  and 
fever,  which  may  mislead  the  physician  into  a  diagnosis  of  malarial 
poisoning,  or,  in  other  cases,  if  the  pyelitis  be  tubercular,  hectic 
fever  may  be  present.  Sometimes  violent  attacks  of  pain  resem- 
bling renal  colic  are  passing  symptoms,  and  not  uncommonly  an 
anaemia  and  loss  of  strength  are  notable.  There  is  often  pain  in  the 
back,  which  is  made  worse  by  pressure  with  the  hand,  and,  rarely,  if 
the  suppurative  process  be  marked,  typhoid  symptoms  may  be  present. 

If  the  pyelitis  be  tubercular,  tubercle  bacilli  may  be  found  in  the 
uriue.  If  due  to  a  calculus,  there  may  be  a  history  of  gravel  aod 
renal  colic.  Pyelitis  is  to  be  separated  from  cystitis  by  the  fact  that 
in  it  the  urine  is  acid,  in  cystitis  it  is  ammonical ;  by  the  pain  in  the 
renal  region,  often  unilateral ;  and  by  the  use  of  the  cystoscopy  The 
prognosis  varies.  If  due  to  an  infectious  fever,  recovery  usually 
occurs.     Tuberculous  pyelitis  may  also  recover. 


CHAPTER  XIII. 

THE  BOWELS  AND  FECES. 

Constipation  and  diarrha'a — The  causes  of  these  two  symptoms  and  their  diagnosis 
— The  diseases  in  which  these  symptoms  occur — Choleraic  diarrheas — Dysentery 
— The  color  of  the  feces — Intestinal  parasites. 

The  consideration  of  the  condition  of  the  bowels  and  feces  as  indic- 
ative of  disease  affecting  the  intestines  themsdves  and  other  organs 
closely  associated  with  th(»ir  functions^  can  be  l>est  divided  into  sev- 
eral parts,  namely,  the  functional  disorders  of  the  intestines  and  the 
organic  diseases  from  which  they  may  suffer,  on  the  one  hand,  and 
the  appearance  of  the  feces  in  both  functional  and  organic  diseases 
of  the  abdominal  viscera  in  general,  on  the  other.  The  most  com- 
mon forms  of  intestinal  disturbance  are  constipation  and  diarrhoea. 

Constipation  may  be  due  to  mere  sluggishness  of  l)owel-move- 
ment  because  of  both  nervous  and  muscular  atonv,  or  to  deficient 
secretion  of  the  intestinal  juices,  or,  again,  to  the  too  rapid  absorption 
of  the  liquids  from  the  fecal  matter  while  it  is  passing  through  the 
colon.  It  is  also  associated  with  all  those  conditions  which  prevent 
the  proper  secretion  of  bile,  which  liquid  very  materially  increases 
peristalsis.  Thus,  we  see  obstinate  constipation  in  most  cases  of 
jaundice,  catarrhal  or  obstructive ;  in  cases  of  hepatic  disease,  produc- 
ing a  deficient  biliary  flow  ;  and  in  phosphorus-poisoning,  in  which  the 
fatty  d^eneration  and  hepatitis  prevent  biliary  secretion.  Further 
than  this,  the  constant  ingestion  of  foods  which  are  absorbed  nearly 
in  totOy  or,  in  other  words,  leave  little  residue,  particularly  raw  or 
boiled  milk,  produces  constipation.  Again,  the  use  of  wines  con- 
taining large  amounts  of  tannic  acid  may  produce  similar  results  be- 
cause of  the  astringenoy  of  this  substance,  and  chronic  constipation 
from  the  use  of  large  quantities  of  badly  infused  or  boiled  tea  made 
with  hard  water  is  frequently  met  with.  When  too  rapid  absorption  of 
the  liquids  takes  place  from  the  feces  the  cause  may  be  lack  of  liquid 
ingested,  and  the  remedy  be  full  draughts  of  pure  water ;  or,  again, 
constipation  occurs  as  a  manifestation  of  diabetes  insipidus  or  diabetes 
mellitus,  because  the  polyuria  of  these  affections  drains  the  body  of 
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liquid.  Obstinate  constipation  should  therefore  always  call  the  phy- 
sician's attention  to  these  affections  and  to  two  other  possibilities, 
namely,  that  the  condition  depends  upon  wilful  disregard  by  the  pa- 
tient of  the  calls  of  nature,  so  that  the  bowel  is  forced  to  retain  fecal 
matter  until  it  becomes  hard  and  dry;  or,  quite  as  important,  that  the 
constipation  may  be  due  to  some  reflex  cause,  which,  as  the  result  of 
irritation,  results  in  an  arrest  of  peristaltic  movement.  Thus,  a 
woman  with  ovarian  and  other  pelvic  trouble  may  have  obstinate 
constipation  which  yields  little,  if  at  all,  to  purgatives,  but  readily 
to  nervous  sedatives  or  even  to  an  opiate.  Or,  again,  in  chronic 
lead-poisoning  the  inhibitory  fibres  of  the  splanchnic  nerves  may  be 
so  irritated  that  peristalsis  is  impossible.  Here  a  hypodermic  injec- 
tion of  morphine  may  make  a  movement  j)ossible. 

The  organic  diseases  of  the  bowel  producing  constipation  are 
many  and  of  great  importance.  They  consist  in  intestinal  obstruc- 
tion in  all  its  forms,  as  by  bands,  by  growths,  by  the  process  of 
intussusception,  by  volvulus,  by  cicatricial  contractions,  and  by  im- 
pacted foreign  bodies  or  fecal  matter.  The  presence  of  a  sudden 
attack  of  constipation,  or  the  presence  of  this  condition  in  a  degree 
which  fails  to  yield  to  mild  laxatives,  should  always  put  the  physi- 
cian on  his  guard  lest  some  such  grave  condition  is  present.  As 
severe  and,  finally,  stercoraceous  vomiting  is  a  fairly  constant  and 
more  marked  symptom  of  intestinal  obstruction  than  is  constipa- 
tion, a  discussion  of  the  various  symptoms  of  intestinal  obstruction 
will  bo  found  under  the  chapter  on  Vomiting,  and  the  diagnosis  of 
growths  of  the  intestine  will  be  found  in  the  chapter  on  the  Abdomen. 

Aside  from  these  causes,  it  is  manifestly  impossible  to  discuss  all 
the  conditions  of  the  system  in  which  constipation  may  be  present. 
The  physician  must  always  bear  in  mind  that  constipation  often 
results  in  the  absorption  of  all  sorts  of  poisonous  materials  from  the 
bowels,  which  in  turn  may  produce  all  sorts  of  symptoms,  nervous 
or  otherwise,  from  epileptiform  attacks,  in  rare  cases,  to  severe 
headache  and  vertigo,  with  vomiting,  in  others. 

DiARRHCEA  of  an  acute  type  depends,  as  a  rule,  upon  one  of  four 
causes,  namely,  the  presence  of  irritant  material  in  the  bowel,  which 
the  intestines  attempt  to  get  rid  of  by  increased  secretion  and  exces- 
sive peristalsis ;  to  relaxation  of  the  bloodvessels  of  the  intestine, 
with  profuse  serous  leakage  and  consequent  watery  purging ;  to 
acute  inflammation,  with  excessive  secretion  of  mucus ;  and  to  the 
endeavor  of  the  system  to  eliminate  poisons   in  this   manner,  as  in 
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cases  of  sudden  profuse  diarrhoea,  in  cases  of  chronic  renal  disease, 
in  which  the  purging  is  an  effort  at  elimination. 

Such  forms  of  diarrhoea  as  these  are  usually  sudden  in  onset  and 
speedily  get  well  of  themselves,  and  it  is  a  mistake  to  check  them 
too  suddenly. 

It  is  im^yossible  to  speak  of  all  the  possible  causes  of  diarrhoea, 
or  of  all  the  diseases  in  which  it  is  met  with.  Only  those  in  whicti 
it  is  a  prominent  symptom,  or  one  of  importance,  can  be  discussed. 

One  of  these  is  cholera  morbus,  a  disease  which  manifests  itself  in 
profuse  watery  purging,  accompanied  by  violent  i^ain  in  the  belly, 
and,,  after  several  stools  have  passed,  in  a  considerable  amount  of 
tenesmus.  Mucus  is  almost  entirely  absent  from  the  dejecta,  but 
particles  of  undigested  food  may  be  found  in  them.  Vomiting  is 
often  a  severe  and  simultaneous  manifestation  of  the  gastro-intestinal 
disorder  which  results  in  these  symptoms,  and,  if  the  attack  be  very 
severe,  it  is  practically  impossible  to  separate  it  from  true  cholera 
Asiatica  if  an  epidemic  of  that  disease  is  present.  The  patient  s^ieed- 
ily  becomes  cold  and  pinched-looking,  exceedingly  weak,  and  finally 
passes  into  collapse.  The  pulse  becomes  feeble,  rapid,  and  running; 
the  face  livid,  and  finally  the  patient  may  develop  the  fades 
Hippocratica,  The  urine  is  greatly  decreased  or  entirely  sup- 
pressed, because  of  the  watery  purging  and  possibly  by  reason  of 
the  effects  of  certain  poisons  upon  the  kidneys.  In  the  great  major- 
ity of  cases  the  symptoms  arc  not  so  severe  as  this,  and  complete 
recovery  ensues  as  soon  as  the  offending  materials  are  passed  out  of 
the  bowels  and  the  patient  has  time  to  convalesce. 

When  an  attack  of  diarrhoea,  such  as  has  just  been  described,  comes 
on  in  a  young  child  it  is  usually  called  cholera  infantum,  or  summer 
complaint,  and  it  is  nearly  always  due  to  improper  feeding  or  to  the 
unintentional  use  of  bad  food  or  bad  milk.  The  stools  of  the  child 
are  usually  at  first  filled  with  curds  of  milk  and  green  masses,  look- 
ing as  if  the  curds  had  been  stained  with  grass-juice  or  spinach.  The 
child  often  passes  with  extraordinary  rapidity  into  a  state  of  collapse, 
and  may  die  in  a  few  hours  or  days.  The  tenesmus  often  becomes 
constant  and  is  a  distressing  symptom,  and  the  tissues  become 
shrunken  to  a  marked  degree.  The  child  manifests  not  only  the 
evidences  of  the  results  of  profuse  purgation,  but,  in  addition,  is 
evidently  intoxicated  by  the  toxins  absorbed  from  the  bowels,  so 
that  it  lies  on  the  lap  of  the  nurse  in  a  relaxed  and  torpid  state. 
The  surface  of  its  body  is  often  abnormally  cold,  and  its  extremities 
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may  be  pinched  and  blue,  but  the  temperature  of  the  internal  organs 
is  generally  abnormally  high,  so  that  while  the  axillary  temperature 
may  be  below  normal,  the  thermometer  will  reveal  a  temperature  of 
from  102°  to  103°  in  the  rectum.  Sometimes  tlie  head  becomes 
retracted;  as  if  meningitis  was  present.  The  respirations  may  be 
sighing  or  of  the  Cheyne-Stokes  type. 

If  the  child  or  adult  is  seized  with  symptoms  such  as  those  described 
under  cholera  morbus  or  cholera  infantum^  and  a  suspicion  of  the 
presence  of  true  cholera  is  raised,  are  there  any  facts  which  will  point 
to  the  correct  decision  in  a  case,  even  if^  as  already  stated,  a  positive 
differential  diagnosis  cannot  be  made?  In  the  first  place^  a  train  of 
symptoms  of  a  malignant  type  point  to  the  true  cholera,  rather  than 
cholera  morbus  or  cholera  nostras^  as  it  is  sometimes  called.  Again, 
the  evidences  of  infection  or  general  systemic  disease  indicate  the 
epidemic  malady  rather  than  does  a  profuse  diarrhoea  alone.  Thus 
the  systemic  signs  of  infection  may  be  so  great  that  death  from 
infection  occurs  before  diarrhoea  even  begins  in  the  true  cholera. 
Again,  it  would  be  possible  to  determine  the  presence  of  true  cholera 
if  the  comma-bacillus  could  be  demonstrated;  but  this  requires  the 
examination  of  the  fecal  matter  to  be  made  by  an  expert,  who  is 
familiar  with  the  technique  of  examining  fecal  matter  for  the  germ 
and  the  necessary  measures  for  their  artificial  culture. 

Symptoms  identical  with  the  more  violent  forms  of  cholera  nostras 
or  true  cholera  may  be  produced  by  acute  poisoning  by  antimony^ 
except  that  in  this  case  we  often  have  profuse  sweating  and  saliva- 
tion early  in  the  attack.  The  same  symptoms  of  vomiting,  purging 
of  rice-water  stools,  coUap^,  cramps  in  the  calves  of  the  legs, 
and  violent  pain  in  the  abdomen  may  be  present.  A  differential 
diagnosis,  without  the  history  of  the  patient  having  taken  poison  is 
impossible,  except  by  a  chemical  analysis  of  the  vomited  matter, 
the  stools,  and  the  urine,  which  will  contain  antimony.  The  utmost 
care  should  be  used  that  the  vessels  which  receive  these  materials 
are  chemically  clean,  that  they  are  hermetically  sealed  until  ready 
for  the  expert  analysis,  and  that  they  are  in  the  hands  of  thoroughly 
responsible  parties  up  to  the  date  of  analysis. 

While  arsenic  may  cause  somewhat  similar  symptoms  to  those 
due  to  antimony,  the  stools  are  generally  bloody  from  destruction  of 
the  gastro-intestinal  mucous  membrane  by  the  drug.  Rarely  certain 
poisonous  toadstools  produce  somewhat  similar  symptoms. 

If  an  adult  who  has  not  eaten  anything  which  could  have  pro- 
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duced  a  diarrhoea,  as  the  result  of  irritation  from  bad  food^  is  seized 
with  profuse  watery  purging,  with  very  little  or  no  pain,  and  without 
nausea  or  vomiting,  it  is  probable  that  he  is  suffering  from  the  acute 
nervovs  diarrhea  which  sometimes  results  from  exposure  to  severe 
nervous  strain.  To  illustrate  the  character  of  these  cases  the  author 
may  mention  the  fact  that  it  is  quite  common  for  him  to  see  medical 
students,  exhausted  by  a  long  winter's  work  and  anxious  about  tlieir 
examinations,  seize<l  by  an  attack  of  profuse  watery  purging  in  the 
middle  of  the  night  preceding  the  examination  of  which  they  stand 
most  in  dread. 

Care  must  be  taken  by  the  physician  in  all  cases  of  sudden  and 
profuse  diarrhoea  to  which  he  is  called  to  exclude  the  presence  of 
renal  disease,  for  purging  may  be  an  effort  at  elimination  of  effete 
materials,  and  its  sudden  arrest  by  drugs  may  induce  uraemic  con- 
vulsions or  coma. 

Sudden  attacks  of  profuse  watery  diarrhoea  in  which  the  patient 
passes  great  quantities  of  liquid  from  the  bowel,  with  or  without 
pain  in  association  therewith,  may  be  due  to  locomotor  aiaxiaj  mani- 
festing itself  in  an  **  intestinal  crisis." 

In  cases  of  persistent  or  obstinate  diarrhoea,  serous  or  catarrhal, 
in  which  there  is  an  excessive  peristalsis  which  hurries  the  intestinal 
contents  along  so  fast  that  the  food  cannot  Ikj  properly  digested,  the 
physician  should  remember  that  Jisaure  of  the  anus  or  some  other 
source  of  irritation  may  l)e  present  in  the  lower  bowel  which  produces 
reflex  excitability  of  the  nerves  governing  the  bowel-movements. 
In  other  cases  a  stricture  in  a  feeble,  dilated  rectum  will  cause  reten- 
tion of  feces  until  irritation,  tenesmus,  and  even  loose  mucous  move- 
ments are  produced. 

If,  instead  of  watery  or  serous  movements,  the  patient  is  attacked 
by  a  more  or  less  acute  diarrhoea,  accompanied  by  great  |)ain  and 
distention  of  the  belly,  and  if  there  is  marked  tenderness  on  pressure 
over  the  transverse  colon  and  mucus  in  the  feces,  which  are  not  in 
very  large  (piantities  after  the  first  few  movements,  there  is  probably 
present  the  (Mjndition  known  as  entcro-colifif*,  or  inflammation  of  the 
ileum  and  colon.  It  is  met  with  in  both  children  and  adults,  and 
differs  in  its  coui'se  from  cholera  morbus  and  cholera  infantum  verv 
markedly.  The  j)ain  is  usually  more  constant,  more  aching,  and  less 
griping  in  character.  Vomiting  is  not  a  constant  feature,  as  it  is 
in  the  waUTV  cholrraic  diarrhreas,  and  the  couree  is  more  subacute, 
the  duration  of  the  illness  usuallv  beiny:  from  one  to  three  weeks. 
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If  food  which  is  difficult  of  digestion  has  been  eaten,  it  is  passed, 
still  undigested,  from  the  bowel  and  is  apt  to  be  coated  with  mucus. 
Such  a  diarrhoea  is  called  lienteric  diarrhoea. 

Not  far  removed  from  this  type  of  cases  are  those  of  a  more 
chronic  character  depending  upon  more  grave  and  lasting  alterations 
in  the  gastro-intestinal  mucosa.  As  a  rule,  the  greater  part  of  the 
trouble  exists  in  the  colon,  and  more  or  less  griping  pain  in  the 
neighborhood,  namely,  in  the  upper  umbilical  area  and  left  groin 
may  be  present  before  each  movement.  The  abdomen  is  apt  to  be 
distended  and  quite  tender  on  pressure,  particularly  in  certain  vari- 
able spots,  and  considerable  loss  of  bodily  weight  is  apt  to  ensue, 
chiefly  from  failure  on  the  part  of  the  digestive  tube  to  absorb  the 
food  that  is  eaten.  The  movements  are  not  markedly  watery,  but  are 
usually  unformed  and  about  the  consistency  of  oatmeal  gruel  or  a  little 
thicker.  Flakes  of  mucus  are  often  found  in  large  amounts  in  the 
fecal  matter,  and  the  feces  may  be  frothy  or  flaky  as  the  result  of 
fermentation.  Blood  and  pus  are  very  rarely  seen  in  the  movements 
of  these  cases,  unless  the  blood  escapes  from  an  inflamed  hemorrhoid. 
Sometimes,  when  these  cases  are  very  severe  in  character,  the  mucus 
takes  the  shape  of  long  cord-like  or  worm-like  strings,  or  even  seems 
to  be  membranous  in  character.  In  other  instances  the  feces,  when 
formed,  are  passed  in  ribbon-shaped  masses,  either  due  to  spasm  of 
the  muscular  fibres  of  part  of  the  lower  bowel  or  to  cicatricial  con- 
tractions, due  to  the  healing  of  old  ulcerations.  In  very  severe  cases 
the  condition  of  the  intestine  gradually  advances  from  a  mild  follicu- 
lar enter O'Colitis  to  one  of  actual  deep  ulceration,  and  under  these 
circumstances  blood  and  pus  may  be  present  in  the  movements.  At 
such  times  the  pain  produced  by  the  patient  having  a  movement  of  the 
bowels,  or  by  the  passage  of  fecal  matter  over  the  ulcerated  surface, 
may  be  intense,  and  the  invalid  will  often  state  that  the  pain  feels  as 
if  one  spot  in  the  gut  were  made  more  painful  by  the  feces  rubbing 
over  it.  Such  cases  often  continue  for  years,  and  while  some  of  them 
ultimately  get  well,  others  becomes  chronic  invalids  from  the  slow 
changes  in  the  intestinal  walls.  In  this  connection  the  diarrhoea  of 
iuherculoHiH  is  not  to  be  forgotten,  de})ending,  as  it  does,  either  upon 
the  general  infection  or  upon  the  development  of  ulcerations  in  the 
intestinal  canal. 

In  some  cases  in  which  the  patient  after  exposure  to  cold  or  wet  is 
seized  with  violent  pain  in  the  epigastrium,  and  a  feeling  of  weight 
in  the  rectum,  a  few  loose  movements,  and  then   intense  tenesmus 
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and  bearing-down,  with  oulv  a  few  drops  of  mucus  in  the  way  of  a 
movement,  the  oonditioD  is  one  of  acute  rectal  catarrh  or  prodUie. 

The  cases  just  named  in  the  preceding  paragraphs  are  to  be  sepa- 
rated from  those  in  which  there  is  true  dynentery.  Dysenterj'  is  a 
term  very  loosely  applied,  by  the  laity  in  particular,  to  any  form  of 
severe  diarrhi^a,  particularly  if  there  are  blood  and  mucus  in  the 
movement.  In  reality  the  term  dysenter}'  should  be  limited  to  cases 
due  to  an  infection  and  very  apt  to  occur  in  epidemics.  As  Osier 
says,  true  dysentery  is  one  of  the  four  great  epidemic  diseases  of  the 
world. 

Let  us  suppose  that  a  patient  is  seized  with  diarrheal  and  some 
pain  in  the  belly,  and  with  only  a  slight  chill,  or  in  other  cases  no 
chill  may  be  present.  The  pain  soon  becomes  more  and  more  colicky 
and  ihe  stools  are  passed  with  ever-iiicrcustng  bearing-down  or  teue&- 
muB,  The  effort  to  empty  the  bowel,  after  it  is  in  reality  thoroughly 
emptied,  results  in  agonizing  bearing-dowu  pains.  Fever  to  the 
extent  of  from  one  to  three  degrees  may  be  present.  Thirst  is  ex- 
cessive, the  stomach  is  usually  retentive,  and  the  stools  are  first  the 
ordinary  bowel-contents,  and  then  mucus,  which  may  be  blood- 
streaked.  Soon  the  mucus  liecomea  jelly-like  in  apjtearance  and 
more  thick  and  tenacious,  and,  finally,  after  several  days  it  b^ins 
to  look  rauco-purulent,  and  the  stools  are  less  fretiiient.  Sometimes 
small  bullet-like  hard  pieces  of  fecal  matter  are  shot  out  of  the 
rectum  after  severe  straining.  Recovery  usually  li^ins  at  from  seven 
to  ten  days.  The  entire  trouble  seems  to  be  in  the  large  bowel,  and 
particularly  in  the  sigmoid  flexure  and  rectum.  Such  are  the  symp- 
toms of  ordinary  mild  dysentery  of  hot  climates  or  of  summer 
weather  in  the  temperate  zone. 

The  severity  of  the  disease  is  much  greater  in  hot  weather,  and 
the  prognosis  is  not  good  in  severe  cases  coming  on  during  an  epi- 
demic. 

On  the  other  hand,  if  the  patient  has  an  irregular  diarrhcea,  after, 
or  during,  a  residence  in  tropical  parts,  which  may  or  may  not  have 
a  sudden  onset,  with  moderate  fever  and  considerable  loss  of  flesh, 
and  has  moderate  bellyache,  which  soon  becomes  much  less,  and  if 
the  stools  as  just  described  alx)ve  become  more  and  more  fluid 
and  the  diarrlicea  intermits,  the  physician  should  think  of  the  case 
being  probably  one  of  so-called  tropical  dysentery,  or  amcebic 
dysaiiery,  a  condttiou  of  infection  by  the  so-ealleil  amcebte  coli. 
The  course  of  the  disease  is  slow,  lasting  from  six  to  twelve  weeks, 
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and  the  death-rate  is  high.  Convalescence  is  always  very  slow,  and 
liver-absoess  due  to  an  hepatic  infection  by  the  amoebte  coli  is 
very  frequent.     Sometimes  abscess  of  the  lung  develops. 

A  positive  diagnosis  of  this  variety  of  dysentery  is  made  by  the 
discovery  of  the  amcebte  in  the  stools.  These  micro-organisms  pos- 
sess active  amoeboid  movements  and  are  found  in  greater  number 
when  the  diarrhoea  is  severe.  They  are  to  be  sought  for  in  the 
small  gelatinous  masses  which  are  found  in  the  feces.  Some- 
times the  entire  stool  seems  loaded  with  amoebae,  at  other  times  only 
a  most  careful  search  will  discover  them.  They  are  more  refractive 
than  the  cells  found  in  the  feces,  and  contain  numerous  vacuoles,  so 
numerous  in  some  cases  that  the  cells  look  very  granular.  These 
must  not  be  mistaken  for  the  compound  granular  bodies  found  in 
the  feces.  When  they  are  active  a  division  into  an  endosarc  and 
an  ectosarc  can  be  discovered.  Often  red  blood-cells  will  be  found 
in  the  amoeba?. 

Sometimes  a  diphtheritic  or  false  membranous  dysentery  is  de- 
veloped in  persons  having  chronic  heart  disease,  and  it  has  been  seen 
as  a  result  of  acute  croupous  pneumonia.  This  is  called  secondary 
diphtheritic  dysentei^,  and  death  generally  results  from  exhaustion, 
only  a  suspicion  of  the  intestinal  condition  having  existed  during 
life.  Such  a  state  is  sometimes  a  complication  of  Bright's  disease, 
probably  owing  to  the  irritation  of  the  intestinal  mucous  membrane 
produced  by  the  urea  decomposing  into  carbonate  of  ammonium. 
In  acute  primary  dysentery  of  a  diphtheritic  character  the  patient 
may  rapidly  pass  into  a  typhoid  state,  and  the  case  be  diagnosed  as 
one  of  typhoid  fever  with  profuse  diarrhoea.  The  discharges  are  the 
only  means  of  separating  the  two  conditions  (enteric  fever  and  diph- 
theritic dysentery),  as  they  often  are  filled  with  blood  and  mucus  in 
dysentery,  a  condition  rarely  seen  in  typhoid  fever. 

Dysentery  may  be  confused  with  the  diarrhoea  sometimes  produced 
by  a  malignant  and  ulcerating  growth  in  the  sigmoid  flexure  or  rec- 
tum, but  a  physical  examination  will  usually  reveal  the  tumor,  and 
the  cachexia  will  aid  in  pointing  to  it  as  the  cause. 

Syphilitic  ulceration  of  these  parts  may  cause  a  somewhat  similar 
train  of  symptoms.  Again,  it  is  by  no  means  rare  to  meet  with  the 
passage  of  several  muco-purulent  movements  each  day  in  persons 
who  have  pulmonary  gangrene  or  pulmonary  tuberculosis,  partly 
due  to  the  swallowing  of  fetid  sputum  or  tubercular  ulceration  of 
the  bowels.     Diarrhoea  is  also  a  symptom  of  septiciemia.     Distantly 
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allied  to  this  form  of  (liarrluea  is  that  st»eu  in  persons  who  have  dis- 
sected a  putrid  b<Kly  (dissecting-room  diarrhoea  so-called). 

AVhile  it  does  not  fall  to  the  lot  of  this  book  to  discuss  the  symp- 
toms of  the  affections  of  the  rectum  which  are  to  be  relieved  by  sur- 
gery, it  is  proper  to  speak  briefly  of  the  causes  of  blood  in  the  stools 
in  other  states  than  dysentery.  In  inquiring  as  to  the  blood  in  the 
stools,  we  should  ask  whether  it  is  mixed  with  the  feces  or  is  seen 
in  streaks,  and  whether  it  passes  in  jets  or  not.  If  in  jets,  it  will  be 
found  in  the  pan  away  from  the  fecal  matter.  AVe  should  ask  as  to 
the  amount  of  blood  and  its  color.  If  mixed  with  the  feces,  it  j)rob- 
ably  resulls  from  a  slow  oozing  from  a  hemorrhoid,  or,  if  the  feces  are 
formed,  from  some  leaking  vessel  in  an  ulcer  high  up  in  the  sigmoid 
flexure.  If  in  streaks,  it  probably  comes  from  the  wall  of  an  ulcer 
which  has  been  scraped  by  the  fecal  mass.  If  it  is  passwl  in  jets,  it 
probably  comes  from  some  vascular  but  small  arterial  tuft  of  vessels 
low  down  near  the  anus ;  and,  finally,  if  it  is  dark  and  tarry-look- 
ing, it  is  probably  due  to  a  leaking  in  the  upper  cx)lon  or  ileum, 
whereas  if  light  red  in  color  it  is  from  vessels  in  the  rectum.  Most 
commonly  it  is  from  hemorrhoids,  or  from  an  ulc»erated  mucous  mem- 
brane covering  a  syphilitic  deposit,  or  else  a  malignant  growth. 
(See  further  on  in  this  chapter.) 

Finally,  it  is  interesting  to  note  that  paroxysmal  attacks  of  sero- 
mucous  or  bloody  diarrhoea  sometimes  come  on  in  case  of  exophthal- 
mic goitre.  Diarrhoea  of  a  more  or  less  severe  type  may  come  on 
in  cases  of  hysteria,  often  associated  with  tremendous  eructations  of 
gas  and  rumbling  in  the  stomach  and  bowels. 

Fattif  dlarrhdea  may  ensue  if  feeble  jiersons  already  suffering  from 
irritable  bowels  take  an  excess  of  cod-liver  oil,  but  in  other  cases  it 
possesses  great  diagnostic  importance.  If  associated  with  (lial)etes, 
it  gives  us  reason  to  believe  that  there  is  some  disease  of  the  pancreas 
producing  both  the  glycosuria  and  the  lack  of  digestion  of  the  fats. 
Sometimes  in  jamidice,  however,  fat  is  found  in  the  stools  owing 
to  the  lack  of  bile  to  emulsify  it  in  the  intestine. 

The  Feces.  In  this  connection  we  naturally  pass  on  to  a  dis- 
cussion of  the  diagnostic  indications  of  the  feces.  In  the  first  j)laee, 
it  must  be  rememljered  that  tiie  quantity  of  the  feces  depends  upon 
the  quantity  of  the  food,  and  again  that  the  (luantity  varies  with  the 
character  of  the  food,  for  if  the  food  be  such  as  to  be  bulky,  vet 
contains  little  nutritive  material,  there  will  be  a  large  re-iiclm'  to  be 
passed  out  in  the  fetes;  whereas  if  the  food  be  almost  entirely  com- 
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posed  of  materials  which  can  be  assimilated  very  little  i*esidue  is  left, 
and  the  feces  are  consequently  smaller  in  bulk.  Thus  the  cow  eats 
a  large  bulk  of  food  and  passes  large  amounts  of  fecal  matter, 
whereas  the  dog  eats  meat  and  passes  very  small  amounts  of  fecal 
matter. 

Again,  it  is  not  to  be  forgotten  that  many  foods  actually  increase 
intestinal  peristalsis,  and  so  produce  large  and  loose  movements,  as 
oatmeal  and  wheaten-grits  or  apples,  while  other  foods,  such  as 
cheese,  do  the  opposite.  If  the  stools  are  large  and  copious  and  the 
food  which  the  patient  has  taken  is  in  reality  not  of  a  kind  leaving 
a  large  residue  in  the  bowel,  the  indication  is  that  there  is  non- 
absorption  of  nutritive  materials,  with  consequent  wasting  of  the 
patient. 

The  consistency  of  the  feces  in  health  varies  from  a  formed  *'  stool '' 
to  a  mushy  condition;  but  in  disease  we  have  a  liquid  watery  stool 
if  the  trouble  be  serous  diarrhoea,  and  a  pasty  and  slimy  stool  if  it 
be  due  to  a  catarrhal  state  of  the  bowels.  The  passage  of  hard 
scybalous  masses  mixed  with  liquid  indicates  that  the  feces  have 
become  dried  and  hard  in  the  sacculations  of  the  colon,  and  are  only 
passeil  out  when  they  cause  so  much  irritation  as  to  produce  diarrhoea. 
If  the  feces  are  in  narrow  bands  or  flattened  ribbon-shapes,  there  is 
probably  a  stricture  of  the  rectum,  offering  an  obstruction  to  their 
passage.  A  mushy  or  semi- watery  stool  is  often  seen  in  typhoid 
fever.  The  odor  of  the  stools  depends  very  largely  upon  the  food 
which  is  taken  and  upon  the  degree  of  fermentation  present  in  the 
bowels.  In  nursing-children  the  stools  often  have  a  faintly  sour 
odor,  and  in  the  diarrhoea  of  nurslings  with  acid  fermentation  there 
is  an  odor  of  the  fatty  acids.  If  the  process  is  marked,  this  odor 
becomes  actually  foul,  and  in  cholera  infantum  the  stools  have  a 
musty,  mousy  odor.  If  malignant  growth  of  the  bowel  is  present, 
the  odor  is  fetid,  as  it  is  also  in  gangrene  of  the  intestine.  Sulphur 
when  taken  internally  causes  a  very  offensive  stool,  owing  to  the 
sulphuretted  hydrogen  gas  which  is  develo|)ed  in  the  bowel. 

The  color  of  the  stools  is  of  great  diagnostic  importance  in  several 
conditions.  In  health  the  feci»s  should  be  brown  or  brownish-black, 
the  color  l>eing  j)artly  due  to  the  food,  but  chiefly  to  the  bile  (hydro- 
bilirubin).  Certain  fruits  render  the  stools  dark  in  color,  and  drugs, 
such  as  iron  and  bismuth,  do  likewise,  and  hiematoxylon  often  makes 
them  look  red. 

In  the  stools  of  persons  living  on  a  pure  milk-diet  we  usually  find 


404         THE  MAXIFESTATIOX  OF  DISEASE  IS  ORGAXS. 

little  color  comparatively.  Again,  in  cases  of  jaundice,  phosphorus- 
poisoning,  and  acnte  yellow  atrophy  of  the  liver,  the  stools  are  very 
light  in  color,  owing  to  their  lack  of  biliary  coloring.  They  are  also 
apt  to  be  very  light  in  chronic  lead-poisoning. 

Bilious  stools  are  either  golden  yellow,  greenish,  or  reddish  in 
hue,  and  if  the  flow  of  bile  is  profuse,  they  are  apt  to  \ye  watery. 
Greenish  stools  looking  as  if  they  contained  chopped  spinach  are, 
however,  a  peculiarity  of  the  diarrhoea  of  fermentation,  particularly 
in  infants,  the  color  being  due  to  a  color-forming  micro-organism. 

If  the  stools  are  well  mixed  with  mucus,  the  catarrhal  process  prob- 
ably exists  in  the  ileum  ;  but  if  they  consist  of  hard  masses  of  ftces 
coated  with  mucus,  the  disease  is  probably  a  colitis. 

Bloody  stools  are  most  commonly  due  to  hemorrhoids  which  are 
eroded.  The  blood  may  be  bright  if  the  hemorrhoid  be  a  small 
arterial  bunch,  or  more  dark  and  grumous  if  slow  oozing  has  gone 
on  for  some  time  prior  to  the  movement.  As  a  rule,  the  brighter 
the  blood  in  the  stool  the  nearer  its  source  is  to  the  anus,  and  the 
darker  the  blood  the  higher  its  source  in  the  bowel.  Thus,  if  the 
stools  are  tarry-looking,  the  bloo^l  is  almost  certainly  from  the  small 
intestine,  and  probably  arises  from  a  duodenal  or  other  ulcer  or  from 
carcinoma  of  the  stomach  or  bowel ;  while  if  it  is  only  somewhat 
changed  in  appearance,  it  may  be  due  to  an  ulcer  or  ulcerated  morbid 
growth  in  the  colon.  Sometimes,  however,  where  the  hemorrhage 
from  the  ileum  is  very  profuse,  as  in  typhoid  fever,  the  blood  comes 
from  the  anus  only  slightly  changed  in  appearance.  If  bhxnl  is 
suspected  to  be  present,  we  can  confirm  its  presence  by  finding  the 
corpuscles  by  the  microsco|)e  or  by  testing  the  feces  for  h:i*min. 
(See  chapter  on  Vomiting.) 

Stools  containing  pus  may  receive  this  material  from  the  surfaces 
of  ulcer.s,  but  usually  the  source  of  the  purulent  matter,  if  it  is  pres- 
ent in  large  amount,  is  an  abscess  which  has  ruptured  into  the  bowel, 
as,  for  example,  in  peri-rectal  abscess. 

Finally,  we  may  find  gallstoues  in  the  stools,  which,  if  they  are 
passed  soon  after  escape  into  the  bowel,  arc  found  to  be  fac^eted. 
Stools  which  arc  being  searched  for  gallstones  should  l>e  washed 
through  a  sieve  in  sutrli  a  way  as  to  catch  the  stone  and  let  the  fecjil 
matter  through.  The  intrahepatic  gallstone  is  not  faceted  and 
crumbles  easily. 

Very  rarely  a  portion  of  the  bowel  sloughs  away,  and  yet  recovery 
takes  i)lace.     This  is  seen  sometimes  in  intussusception. 

Aside  from  the  character  of  the  stools  themselves,  we  often  search 
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for  the  cause  of  an  ailment  in  the  passages,  either  for  foreign  bodies, 
such  as  pebbles  or  pins,  or  for  irUestiruil  parasites  (worms).  Some- 
times worms  may  exist  for  long  periods  of  time  in  the  bowel 
without  causing  any  symptoms,  and,  again,  in  children  in  particu- 
lar, they  cause  great  systemic  disturbance  by  producing  disorder  of 
the  digestion  or  reflex  irritation. 

Under  the  name  of  tapeworm  or  cestodes,  we  find  in  the  intestine^ 
and  oflen  in  the  stools,  a  parasite  occurring  in  segments  which  are 
flat  and  ribbon-like,  and  usually  from  a  quarter  to  one-half  inch  in 
length.  The  worm  itself  may  be  several  yards  long.  Its  head  is 
small,  and  it  maintains  its  hold  on  the  bowel  by  its  head.  The  seg- 
ments are  usually  broken  oH  one  by  one  and  escape  in  the  stools,  and 
the  stools  also  contain  the  ova  or  eggs  of  the  parasite,  which  are 
developed  in  each  segment,  which  also  possesses  male  and  female 
organs. 

According  to  the  shape  of  the  head  and  the  size  of  the  worm  and 
the  source  of  infection,  we  divide  tapeworms  into  three  classes  :  the 
ttenia  solium,  the  tsenia  mediocanellata,  and  the  bothriocephalus 
latus. 

If  the  patient  passes  a  worm  of  from  one  to  three  yards  in  length, 
the  head  of  which  is  about  the  size  of  a  pin-head  and  glistening  gray 
in  ap}>earance,  the  rest  of  the  worm  being  yellowish-white,  and  if 
upon  the  head  can  be  seen  four  pigmented  suckers  surrounded  by  a 
crown  of  hooks,  that  worm  is  a  tsenia  solium,  and  is  probably  derived 
by  the  patient  from  raw  or  uncooked  pork.  The  eggs  of  the  taenia 
solium  must  be  sought  for  by  a  microscope.  They  are  round  and 
covered  by  a  hard  shell,  which  breaks  upon  pressure  into  small  frag- 
ments. In  the  shells  may  be  found  a  few  booklets.  These  eggs 
are  passed  out  in  the  feces  by  the  host,  and  are  then  swallowed  by 
the  pig,  in  whose  muscles  the  booklets  migrate  and  form  cysts.  In 
these  cysts  the  booklets  develop,  and  when  a  man  eats  the  meat  raw 
they  enter  his  intestine,  attach  themselves,  and  from  them  a  tape- 
worm is  developed. 

If  the  worm  is  from  four  to  five  yards  long  and  the  segments  after 
leaving  the  anus  have  motile  powers,  and  if  the  head  is  larger  than 
that  of  tienia  solium  and  devoid  of  booklets  abimt  the  suckers  on  its 
head,  it  is  probably  the  taenia  mediocanellata  or  saginata.  The  egg 
is  slightly  larger  than  that  of  the  solium.  This  worm  usually  comes 
from  eating  raw  beef.  The  bothriocephalus  latus  is  the  largest  of 
all  tapeworms,  often  reaching  seven  to  eight  yards  in  length.     It 
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frequAut  cause  of  profound  auiemla  in  the  pefHous  wliom  it  i 
Its  joints  are  only  rarely  thrown  off,  so  its  presence  is  often  over 
looked,  and  this  renders  the  search  for^^tho  eggs  very  iraporlaut  i 
severe  anreniia  with   nn  ascribjible  cause.     This  worm   is  usualln 
derivetl  from  fish.     A  worm  which  is  comparatively  rare  is  the  hriiit^ 


cucumerina,  which  has  a  head  with  sixty  hooks.     It 
infects  dogs,  cats,  and  sometimcii  children. 

A  round  worm,  looking  like  an  oi-dinary  earth- 
worm, appears  sometimes  in  the  stools,  and  is  called 
flscarts  lumbricoides.  It  i^  sometimes  vomited,  and, 
rarely,  causes  tronhle  by  crawling  into  and  blocking 
the  common  biliary  duct. 

Fine  thread-like  worms  inhabiting  the  rectum  are 
the  oxyuris  vermicularis. 

A  very  important  diagnostic  find  in  the  feces  is  a 
worm,  looking  very  much  like  the  ihread-worm,  hut 
somewhat  lai^cr,  which  inhabits  the  duodenum.     It 
is  called  the  ankylostomum  duodenale.     The  impor- 
tance of  finding  it  ties  in  the  fact  that  it  produces  the 
most  profound  and  acute  anieniia  by  sucking  blood 
from  the  intestinnl  wall.     The   worms  are  usually   auoden«™'™«g^ 
only  found  after  a  VKrmiftige  is  taken,  but  the  eggs    "«>-    (Bbistowe.) 
are  always  present  as  uusym metrical,  thickly  covered      t[  m™' 
segmented  globults.     If  the  stools  containing  the  eggs 
be  set  aside  in  a  warm  place,  the  embryos  can^be  seen  to  develop 
in  the  q^gs.     Blootly  stools  may  be  due  to  the  presence  of  this 
parasite. 

The  so-calted  whip-worm,  or  trichocephalus  diepar,  is  a  fine  thread- 
wonn  without  any  medical  interest. 


PART   11. 
THE  MANIFESTATION  OF  DISEASE  BY  SYMPTOMS. 


CHAPTER  I. 

FEVER  AND  SUBNORMAL  TEMPERATURES. 

The  methods  of  taking  the  temperature — The  Bigni6cance  of  fever — The  febrile 

movements  of  various  diseases. 

Fev£R  is  that  state  of  the  human  body  in  which  its  temperature 
is  raised  above  the  normal  limit,  or  98.8°  F.  Hyperpyrexia  is  a 
term  applied  to  a  febrile  movement  in  which  the  temperature  rises  as 
high  as  106°  F.,  and  cases  are  on  record  of  a  temperature  of  115° 
or  even  more. 

The  method  of  taking  the  temperature  consists  in  placing  a  self- 
registering  clinical  thermometer  in  the  mouth  under  the  side  of  the 
tongue,  the  lips  being  then  closed  tightly  about  its  stem  ;  or  of  insert- 
ing it  in  the  axilla,  the  hand  and  arm  being  then  placed  across  the 
patient^s  chest,  or  epigastrium,  so  as  to  cause  the  axillary  tissues  to 
be  in  close  contact  with  the  bulb  of  the  thermometer.  Before  the 
thermometer  is  placed  in  the  axilla  this  space  should  be  carefully 
wiped  dry,  since  if  perspiration  is  present  its  evaporation  will  so 
chill  the  thermometer  that  a  false  record  will  be  made  by  the  index. 
Sometimes  the  temperature  of  the  patient  is  taken  by  inserting  the 
thermometer  into  the  rectum,  and,  if  this  is  done,  the  bulb  should  be 
passed  well  inside  the  external  sphincter.  Rarely  the  tem[)erature  is 
taken  in  the  vagina. 

The  precautions  to  be  taken  in  all  cases  in  which  a  thermometer 
is  used,  in  addition  to  those  named,  is  to  have  a  thermometer  which 
is  accurate,  and  to  be  sure  that  there  is  no  acute  or  chronic  inflam- 
matory process  present  which  will  produce  local  heat,  and  so  give 
an  erroneous  impression  as  to  the  actual  temperature  of  the  entire 
body.     This  is  particularly  apt  to  be  the  case  in  diseases  of  the 


410     THE  MASIFE^^TATPjS  OF  DISEA.^E  BY  SYMPTOMS. 

mouth  in  fhildren  ,  thus  sturaatitis  may  raise  the  h>\il  temperature 
from  one  to  two  decrees.  Hot  liquids,  if  taken  iuto  the  mouth  just 
previous  to  or  durin;Lr  the  time  at  which  the  thermometer  is  inserted, 
will  H)  raise  the  temj^rature  of  the  local  ti-.-ue^  as  to  make  the  ther- 
monif'ter  re;^i^ter  several  degrees  above  normal,  and  a  similar  effect 
may  be  protluced  by  cold  liquids  or  ice  held  in  the  mouth.  Thi^ 
.subject  ha-  recently  l>een  studie<l  by  LiizanH- Barlow,  who  assert •* 
that  the  effects  «'f  hot  objects  taken  into  the  mouth  hist  much  lonirer 
than  do  thr>-ie  prrxliic«<l  by  cold,  and  ihat  a  mouth-temp ^ruture  -hould 
never  l>e  taken  within  one  hour  of  the  time  that  anv  hot  f«NiJ  is 
ingested.  He  even  show-  that  holding  the  mouth  open  f»)r  <ome 
time  renders  a  true  estimate  of  the  body-heat  im|io^Ml>le,  and  a«lvi-ies 
that  the  temperature  shall  never  be  taken  in  the  rcouth  if  it  i-  pi.>i- 
sible  to  take  it  elsewhere. 

Tl»e  signifietmce  of  fever  is  great.  It  always  show-  the  presence 
of  an  ailment  sufltciently  severe  to  make  it  wise  for  the  physician 
to  order  the  p:itient  to  bed  till  the  fever  a1>ates  or  until  he  can  >urc4y 
determine  its  cause.  The  significance  of  a  raiseil  Inxlily  tem|)erature 
from  a  physiologietil  point  of  view  is  that  tlie  nervous  centres  gov- 
erning heat-production  and  heat-dissipation  are  disturber  1  by  some 
substance  circulating  in  the  blorxl  or  by  refl»*x  irritation,  or  j>erhaps 
bv  Ixith.  The  danger  of  hijrh  fever  is  that  it  inav  raus<»  coa;julation 
of  the  protopl:i:-m  of  the  heart  or  vital  centres  in  the  base  of  the 
brain,  but  the  danger  of  onlinary  febrile  temj)oratures  has  l>een 
greatly  exa^rgerat'-d.  Indeetl,  in  some  castas  nnxlerate  fever  prob- 
ably aids  the  \)*Ay  in  tljnnving  «»ff  or,  rather,  conquering  the  dis- 
ease which  has  attacked  it,  in  three  way-i,  namrly.  by  producing 
a  tt'hqM-rature  le.-s  favorable  to  th(»  growth  ot  certain  diseasc-irernis 
than  i*  the  bo  lily  tempeniture  in  heallh  ;  by  iinTca-in;;  e<*llnlar 
activity  it  riiav  inerea-'-  i)liaL;o:'vtosis  and  the  dev«  |op,,-,tMit  of  nntitoxic 
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niatirials  ;  and.  liiially,  by  virtue  of  th«-  in  rea-til  tmiprraturr  the 
f'fT<*  t?-  of  j)oi-'>iis  may  be  rendere<l  /i/V.  This  is  the  case,  for  txanipK", 
in  n*;»ard  to  digit:ilis,  which  will  rarely  jModuce  it-  ordinary  effects 
on  the  lic:nt  when  wdl-niarkcd  fever  is  present.  Another  point  of 
inijKortan  c  in  this  conne<'tion  is  thi-,  niinhly,  that  tin-  durati«»n  of 
fever  ha-  more  to  do  \vit!i  it<  importance  :i-  a  -yinptom  than  has  its 
decree,  for  a  ternprTature  of  10.">^  for  a  few  hour-  may  be  boriie  with 
innnunitv,  where:i-  one  of  103®  for  nianv  dav-  cann«)t  fail  to  ])roduce 
evil  effect-. 

Febrile  movements  are  jrcnerallv  associate<l  with  a  drv,  hot  skin. 
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but  sometimes  with  a  cold,  wet  skin.     The  latter  condition  is  of  evil 
significance  as  a  rule,  and  must  be  overcome  if  possible. 

Fever  in  children  does  not  possess  nearly  as  much  significance  as 
it  does  in  adults,  for  children  often  develop  high  temperatures  from 
slight  causes  and  have  speedy  recoveries.  The  balance  of  their  heat- 
mechanism  is  easily  upset.  The  older  the  patient  the  greater  the 
significance  of  fever,  and  a  rise  of  two  or  three  degrees  in  a  man  of 
sixty  vears  is  more  alarminor  than  one  of  four  or  five  degrees  in  a 
child  of  five  or  six  years. 

When  fever  is  not  due  to  some  distinct  pathological  change  in 
some  part  of  the  body,  generally  of  an  inflammatory  kind,  it  may 
arise  from  mild  irritation  of  a  mucous  membrane  so  that  a  catarrhal 
condition  is  set  up.  Such  fevers  are  seen  in  cases  of  mild  gastro- 
intestinal catarrh  in  children  after  the  ingestion  of  bad  food  or 
exposure  to  cold,  and  apparently  arise  as  the  result  of  the  reflex 
irritation  produced  by  difficult  teething.  (See  chapter  on  the 
Tongue.)  In  many  instances,  however,  the  fever  of  dentition 
depends  upon  a  more  or  less  closely  related,  but  overlooked,  gastric 
catarrh.  Sometimes  after  a  urethral  sound  or  catheter  has  been 
passed  in  a  man,  in  the  course  of  a  few  minutes  or  hours  he  develops 
a  severe  chill,  followed  by  a  fever  which  may  be  quite  high,  but  does 
not  last  long. 

Fever  in  Ixfectious  Diseases.  Nearly  all  infectious  diseases 
are  ushered  in  by  the  development  of  fever  of  greater  or  less  degree, 
and  this  is  particularly  true  of  the  exanthemata.  In  typhoid  fever 
the  febrile  movement  is  very  characteristic  in  some  cases,  although 
in  many  instances  it  does  not  follow  the  dcscrij)tion  laid  down 
in  text-books.  After  several  days  of  general  wretchedness  the 
patient  develops  a  slight  fever  of  from  100^  in  the  morning  to 
101°  at  night,  and  this  temperature  progressively  rises  so  that 
the  next  morning  it  may  be  101°  and  that  night  102°,  the  next 
morning  102°,  that  night  103°,  and  so  on  until  the  morning 
temperature  may  be  103°  and  the  evening  temperature  104°  or 
rarelv  105°.  The  fever  usually  reaches  its  acme  bv  the  end  of  the 
first  week  or  ten  days,  and  then  for  another  week  remains  almost 
unchanged,  there  being  a  morning  fall  and  evening  rise  of  an  almost 
equal  extent.  Toward  the  end  of  the  third  week,  or  sometimes 
earlier  or  later,  according  to  the  severity  of  the  attack,  the  morning 
remissions  become  more  marked  and  then  the  evening  rises  fail  to 
reach  their  former  height.     Often  these  marked  morning  remissions 
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an-  the  first  indicatioD  of  the  tendency  to  recoverj-.  Very  high  eveii- 
inji;  temperatures  are  indicative  of  a  severe  attack,  but  are  not  so 
indicative  of  serious  illness  as  are  high  tein[>eratures  in  the  morning. 
After  the  thiid  week,  in  a  moderately  severe  ease,  the  temperature 
falls  gradually  till  by  the  twenty-«ghth  day  it  usually  reaches  the 
normal.  In  very  nire  ca^^ei^  the  temperature  sjieedily  reaches  it^ 
acme  at  the  very  beginning  of  the  disease  and  then  passes  through 
the  course  ulreudy  described.  Such  eases  are  generally  prolonged, 
but  may  in  some  tiistauceg  end  by  tlie  fourteenth  day. 

Sudden  falls  of  temperature  during  the  course  of  typhoid  fever 
ate  nearly  always  of  grave  import.  The  most  common  cause  of 
such  a  sudden  fall  is  an  inlestinul  hcmorrhnge,  iiud  tlte  fall  may 
occur  sometimes  before  the  blood  ajipear?  in  the  stools.  In  other 
cases  it  is  an  evidence  of  intestinal  perforation.  The  other  causes 
of  a  sudden  fall  are  severe  oose-bleed,  or  hemorrhage  of  any  form  ; 
its,  for  example,  tliut  occurring  in  connection  with  abortion  in  a 
female  patient.  Sometimes,  too,  without  any  of  these  Ciiiises,  the 
temperature  falls  very  rapidly,  and  the  patient  goes  into  collapse. 
Such  cases  are  very  grave  an<l  the  prognosis  unfavorable. 
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A  rc(Tiules''pni'C  or  return  of  the  fever,  in  whifh  it  rises  quite 
rapidly  to  a  point  as  high  or  higher  than  at  any  time  dnring  the  attack, 
occurs  in  some  ix'rs<ms  who,  durinj;  the  stage  of  convalescence  from 
typhoid  fever,  take  solid  fooil  too  soon,  or  arc  excited  by  the  visit  of 
a  friend.  Surh  rises  arc  hut  temporary.  (Fig.  17"). I  More  rarely, 
as  a  result  of  gettlnLr  ont  of  hei.1,  i>r  lad  feeiiinj',  or  mher  causes,  a  true 
rehijwe  takis  pla<v,  and  the  dis:'ase  runs  a  sccouil  course,  which  is 
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usually,  but  not  always,  of  a 
shorter  and  milder  character 
than  the  fir^t  attack.  (Fig. 
176.)  Sometimes  a  mild, 
irritative  fever,  perhajis  due 
to  aneeniia,  persists  for  some 
weeks,  hut  the  physician 
should  not  rest  content  with  a 
hclief  that  ana'mia  is  the  cause 
until  he  has  excluded  all  pos- 
sibility of  there  being  pul- 
monary, pleura),  or  bone  dis- 
ease, as  these  conditions  very 
commonly  ensue  as  sequels  of 
typhoid.  In  other  instances, 
after  tlic  morning  tempera- 
ture has  reached  normal,  the 
evening  temperature  remains 
pyretic  for  a  number  of  days, 
and  it  may  persist  fur  some 
time. 

If  the  fever  of  typhoid 
ever  rises  as  high  an  107°  or 
108°,  the  proguosiij  at  once 
becomes  very  grave. 

Very  rarely  enteric  fever, 
so-i-ailed,  runs  its  entire 
course  without  any  fever. 
Fisk,  of  Denver,  has  seen 
such  cases,  and  the  author 
had  five  such  cases  at  St. 
Agoes's  Hospital  in  one  term 
of  service. 

Striimpll  asserts  as  a  rare 
occurrence  that  the  fever  may 
become  intermitleni,  being 
normal  in  the  morniug  and 
as  iiigh  as  104°  at  uigiit  dur- 
ing almost  the  entire  illness. 

The  association  of  such  a 
temjicniture-curveas  just  de- 
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scribed  with  the  other  characteristic  signs  of  typhoid  fever,  as,  for 
example,  the  development  of  the  rose-rash  on  the  chest  and  abdomen, 
on  or  about  the  seventh  day  (chapter  on  the  Skin),  the  ochre-colored^ 
loose  stools,  the  peculiar  stupid,  drowsy  appearance  of  the  face,  and 
in  some  cases  the  peculiar  typhoid  odor  about  the  patient,  all  make 
the  diagnosis  certain. 

The  differential  diagnosis  of  acute  tubercvUosis  from  typhoid  fever 
may  be  quite  difficult  in  certain  cases.  When  the  symptoms  of  the 
two  conditions  are  compared  this  is  not  difficult  to  believe,  for  we 
often  have  in  both  diseases  headache,  epistaxis,  a  very  similar  tem- 
perature-chart, and  a  feeble  pulse,  while  there  may  be  in  both  con- 
ditions an  eruption  on  the  skin,  which  rather  tends  to  confuse  the 
physician  than  to  aid  him.  Again,  the  delirium  in  each  case  is  very 
,  similar,  and  the  facial  expression  of  the  patient  in  both  diseases  is 
apathetic.  Even  the  respiratory  sounds  in  both  diseases  in  their 
early  stages  may  be  apparently  only  those  of  a  moderate  bronchitis  ; 
and,  finally,  abdominal  swelling,  tympanites,  and  meteorism  may 
occur  in  both  maladies.  Under  these  circumstances  the  hereditary 
and  recent  history  of  the  patient  may  be  of  much  value,  as  showing 
a  tendency  to  tuberculosis  on  the  one  hand,  or  exposure  to  typhoid 
infection  on  the  other.  iVgain,  if  it  be  typhoid  fever,  the  spleen  is 
nearly  always  found  to  be  enlarged  on  j>ercussion.  Then,  too,  the 
lesions  in  the  lungs  of  a  typhoid- fever  patient  are  generally  at  the 
bases,  while  in  tuberculosis  they  are  oftener  at  the  apices.  The 
stools  may  be  loose  in  both  diseases,  but  in  tuberculosis  they  are  not 
apt  to  be  ochre-colored  ;  and,  again,  in  tuberculosis  the  loss  of  flesh 
is  often  exceedingly  rapid  and  profuse  sweats  and  high  fever  are  not 
rarely  seen.  The  discovery  of  the  bacillus  of  Eberth  in  the  feces  and 
the  presence  of  the  diazo-reaction  in  the  urine  would,  of  course,  indicate 
typhoid  fever.  (See  chapter  on  Urine.)  Finally,  careful  and  repeated 
examinations  of  tlu*  chest  will  usually,  in  the  course  of  the  disease, 
demonstrate  the  ])resence  of  tuberculosis  of  the  lungs  or  bowels  if 
this  be  the  cause  of  the  illness.  It  seems  hardlv  necessary  to  state 
that  if  any  exiK»ctomtion  exists  the  sputum  is  to  be  carefully  ex- 
amined for  tubercle  bacilli  in  all  doul)tful  cases. 

The  febrile  movement  and  other  symptoms  of  enteric  fever  are 
often  imitate<l  very  closely  by  those  of  iilcerative  endocarditis  of  a 
typhoid  tyi^e.  In  addition  to  an  irregular  fever,  there  may  be  diar- 
rluea,  parotitis,  stupor,  and  progressive  feebleness  in  both  diseases. 
An  examination  of  the  heart  may  reveal   the   presence  of  endocar- 
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ditis,  or  the  existence  of  some  focus  of  infection,  such  as  a  wound,  a 
septic  process,  or  the  fact  that  the  patient  is  in  the  puerperium  will, 
in  combination  with  the  sudden  development  of  endocarditis,  render 
a  diagnosis  possible. 

An  irregular  fever  with  muscular  pains  and  a  great  dial  of  dis- 
comfort in  the  belly,  the  case  simulating  typhoid  fever,  may  occur  in 
cases  of  trichinosis. 

A  febrile  movement  closely  resembling  that  of  typhoid  fever,  a 
resemblance  which  is  increiised  by  the  association  with  it  of  head- 
ache, insomnia,  and  anorexia,  may  be  Malta  feva*,  a  disejise  which 
can  be  excluded  in  the  vast  majority  of  cases  if  there  is  no  history 
of  exposure  to  the  exciting  cause  in  the  island  of  Malta.  Sometimes 
it  might  be  confuse^l  with  relapsing  fever,  except  for  the  longer 
febrile  movement  in  this  disease.  Thus  after  three  or  four  weeks 
of  illness  convalescence  seems  to  be  established,  and  the  temperature 
falls,  but  in  a  few  days  all  the  symptoms  return  with  even  greater 
vehemence  than  before.  Such  relapses  may  occur  again  and  again. 
Violent  pain  in  the  joints  on  moving  the  body  are  often  present. 

The  temperature-chart  of  typhus  fever  is  so  different  from  that  of 
typhoid  fever  that  it  gives  us  a  valuable  differential  point  at  the 
very  i)eginning  of  the  disease,  for,  after  several  days  of  languor, 
headache,  and  pain  in  the  limbs,  the  fever  suddenly  springs  on  the 
patient,  so  that  on  the  first  night  it  may  reach  105°  F.  Often  it 
reaches  106°  in  a  day  or  two,  and  while  present  is  constant,  the 
morning  fall  being  very  slight  indeed.  The  development  of  the 
spots  in  a  copious  eruption  on  the  third  to  the  seventh  day,  which 
spots  may  d(?velop  into  petechise  before  fading  or  remain  unchanged 
in  appearance,  the  great  exhaustion,  the  severity  of  the  illness,  and 
the  sudden  rise  of  temperature,  followed  by  a  constant  fever  point 
to  typhus  fever.  Finally,  the  conclusion  of  the  febrile  movement 
in  favorable  cases  by  the  end  of  the  second  week  by  crisis  or  by  a 
more  rapid  fall  of  temperature  than  we  are  accustomed  to  see  in 
typhoid,  all  help  to  make  the  differential  diagnosis,  which  is,  how- 
ever, in  many  cases  very  difficult  or  impossible  at  first. 

The  temperature  of  rela/mn//  ferer  nearly  always  rises  suddenly 
at  the  beginning  of  the  attack  to  from  103°  to  105°,  and  remains 
high  with  slight  morning  remissions  from  three  to  seven  days,  when 
it  suddenly  falls  as  by  crisis  to  the  normal  or  below  it,  after  being 
on  the  preceding  afternoon  or  evening  unusually  high.  Sometimes  it 
falls  as  low  as  92°  or  03°  F.     The  patient  now  remains  free  from  fever 
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for  from  several  days  to  two  weeks,  when  with  a  sudden  leap  the 
fever  and  other  symptoms  of  the  first  attack  recur.  A  temperature 
of  105^  to  106^  in  relapsing  fever  rarely  indicates  a  grave  outlook 
as  it  does  in  typhoid.  The  only  condition  which  resembles  this 
temperature-range  of  relapsing  fever  is  intermittent  malarial  fever; 
but  the  rarity  of  relapsing  fever  in  America,  the  frequency  of  mala- 
rial fever  in  certain  parts,  the  presence  of  the  spirillum  of  Obermeier 
in  the  blood  in  relapsing  fever,  and  the  malarial  germ  in  the  blood 
of  intermittent  fever,  all  make  the  diagnosis  possible, 
jf  In  scarlet  feoer  the  temperature  suddenly  rises  on  the  first  day  to 
104^  or  105^  F.,  and  still  higher  the  next  day,  aud  then  remains  con- 
stant as  long  as  the  eruption  is  on  the  skin  in  full  development.  Just 
so  soon  as  the  eruption  begins  to  fade  the  temperature  also  ftlls,  not 
by  crisis,  but  by  a  lysis,  not  so  slowly  as  in  typhoid  fever,  but  far 
more  slowly  than  in  pneumonia.  This  arrest  of  the  fever  usually 
takes  place  in  simple  cases  by  the  end  of  seven  days;  and  if  it  per- 
sists longer,  is  probably  due  to  some  complications,  such  as  otitis  or 
the  **  collar  of  brawn,''  due  to  enlarged  cervical  glauds.     (Fig.  177.) 


Fig.  177. 
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Chart  of  scarlet  fever. 


The  characteristic  strawberry  punctated  rash  and  scarlet  hue  appear- 
ing on  the  first  or  second  day,  the  ultimate  dermal  desquamation,  the 
violence  of  the  onset  of  the  symptoms,  the  sore  throat,  and  the  peculiar 
appearance  of  the  skin,  all  complete  the  clinical  picture,  particularly 
if  the  symptoms  l)e  in  a  child.    (See  chapter  on  Skin.) 

In  rare  cjises  the  fever  in  scarlatina  is  remarkably  mild  or  almost 
absent,  and  these  cases,  as  a  rule,  have  a  favorable  prognosis.  If 
the  temperature  be  very  high  and  jKirsistent,  on  the  other  hand,  the 
case  is  usually  to  be  regarded  as  most  grave. 

In  mcasks  the  fever  at  first  rises  sharply  to  103°  or  thereabout, 
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then  falls  to  a  little  above  normal,  is  slight  for  several  days,  and 
then  markedly  increases  with  the  development  of  the  eruption  on 
the  fourlh  day,  often  ranging  as  high  as  104°  or  105°,  at  which 
point,  with  little  variation,  it  remains  for  the  two  days  dnring  which 
the  rash  is  well  developed.  (Fig.  178.)  With  the  fading  of  the 
rash  the  temperature  also  falls  by  crisis.  If  fever  persists  to  any 
extent,  it  is  always  due  to  some  complicating  cause  other  than  the 
original  disease ;  such  a  complication,  for  example,  as  a  bronchial 
or  gastro-dnodenal  catarrh. 
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The  fever  of  i-othfln,  if  any  occurs,  is  very  seldom  more  thau 
102°,  and  has  no  typical  preliminary  rise  as  has  measles,  so  that  the 
temperature-chart  of  the  disease  may  aid  materially  in  a  differential 
diagnosis.     (See  chapter  on  the  Skin.) 

The  febrile  movement  of  smallpox  is,  with  the  exception  of  that  of 
typhoid,  the  most  characteristic  of  all  the  eruptive  diseases.  With 
a  sudden  onset  of  fever,  pain  in  the  back,  severe  headache,  and 
malaiso,  the  patient  takes  to  his  bed  if  possible,  and  his  temperature 
if  taken  will  be  found  speedily  to  rise  even  to  105°  or  more  in  some 
ca.ses,  and  then  fulls  back  to  almost  normal  for  two  or  three  days, 
during  which  time  the  eruption  ap|x»rs.  In  ihis  way,  therefore, 
the  tenii»eratii re-chart  of  variola  differs  diametrically  from  that  of 
the  eruptive  fevers  so  far  discussed,  for  in  these  cases  the  fever  rises 
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with  the  appearance  of  the  eruption,  whereas  in  this  instance  the  tern- 
peratnre  falls  with  the  appearance  of  the  eruption.  This  lower 
temperature  persists  for  several  days,  from  half  to  one  degree  above 
normal,  till  the  ninth  day  of  the  disease  or  the  sixth  of  the  eruption, 
when  with  the  change  of  the  pocks  from  vesicles  to  pustules  the 
temperature  rises  again  in  what  is  called  the  fever  of  suppuration, 
which  lasts  with  greater  or  less  persistence  for  at  least  a  week,  when 
it  ends  by  lysis  or  a  gradual  fall.  Excessively  high  fever  of  108^ 
is  a  sign  of  approaching  death  or  of  very  grave  import. 

The  febrile  movement  of  varicella^  or  chickenpox,  is  usually  of  very 
short  duration  and  of  little  severity ;  but  it  may  reach  proportions 
entirely  out  of  consonance  with  the  general  systemic  disturbancet 
which  is  usually  very  slight  in  previously  healthy  children.  Thus 
it  may  rise  in  children  who  are  prone  to  active  febrile  movements  to 
as  high  a  point  as  105°  for  a  very  brief  period,  and  yet  may  not 
seem  to  render  the  child  ill. 

The  temperature-range  seen  in  cases  of  erysipdaa  is  quite  typical. 
At  the  beginning  of  the  attack  the  rise  is  quite  prompt  and  sharp  to 
105 "^  or  106°  or  even  above  this,  and,  instead  of  remaining  constantly 
high  through  the  course  of  the  inflammatory  process  in  the  skin, 
goes  through  marked  iutermissious  or  remissions,  which  frequently 
occur  and  are  followed  by  rises  iii  temperature  as  high  as  that  which 
occurred  with  the  first  onset.  The  fever  ends  in  some  cases  by  crisis 
and  in  others  by  lysis,  the  latter  mode  of  ending  usually  taking 
place  in  those  cases  which  have  had  a  very  severe  attack  prolonged  in 
character,  or  which  have  been  in  an  asthenic  state  prior  to  the  disease. 
The  diagnosis  of  erysipelas  is  easily  made  by  the  brawny,  swollen, 
and  red  skin,  with  the  peculiar  line  of  demarcation  at  the  edge  of  the 
swelling.     (See  chapter  on  Skin.) 

A  fever  which  rises  sharply  from  normal  to  103°  or  104°,  being 
preceded  by  a  chill  and  followed  in  a  very  few  h on  1*3  by  a  sweat,  the 
whole  term  of  acute  illness,  if  we  exclude  general  physical  discom- 
fort, lasting  but  eight  to  twelve  hours,  is  in  the  majority  of  cases  that 
of  intetinittent  nufJarial  fever.  The  peculiarities  of  intermittent 
malarial  fever,  aside  from  those  just  named,  are  that  the  febrile 
movement  begins  to  decline  before  the  stage  of  sweating  begins,  and 
in  some  cases  it  begins  to  rise  before  the  sensation  of  chilliness  of  the 
first  stage  leaves  the  patient.     (Pig.  179.) 

The  fall  of  temperature  is  usually  less  abrupt  than  the  rise,  and  is 
sometimes  delayed  by  slight  temporary  rises  or  arrests  in  its  down- 
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ward  course.  The  febrile  movement  is  repeated  at  iotervals,  rangiug 
from  one  to  seven  days  or  even  at  longer  intervals  than  this.  If  the 
attacks  occur  daily,  they  are  called  quotidian,  and  this  is  due  to 
infection  by  two  sets  of  tertian  parasites  which  segment  on  alternate 
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days,  or  it  may  l)e  due  to  infection  with  three  sets  of  quartan  para- 
sites. If  the  attacks  occur  every  other  day,  they  arc  called  tertian 
(Fig.  180);  if  on  the  third  day,  quartan  ;  if  on  the  fourth,  quintan. 
If  two  attacks  come  on  the  same  day,  it  is  called  double  quotidian. 
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Auother  ixiint  of  importance  in  connection  with  malarial  attacks  is 
that  they  often  owur  earlier  each  day  by  anhour  or  more.  Rarely, 
they  are  delayed. 

Intermittent  malarial  lever  is  to  be  separatctl  from  other  intermit- 
ting fevers  by  a  numlicr  of  facts.     First,  the  presence  of  the  mala- 
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rial  organism  in  the  blood  at  the  time  of  the  attack,  or  evidences  of 
its  presence  at  other  times.    (See  chapter  on  Blood.)     Second,  hy  the 
history  of  exposure  to  malarial  influences.     Third^  by  the  marked 
effect  for  good  ou  malarial  fever  produced  by  the  administration  of 
quinine.     Care  must  always  be  taken  that  the  intermitting  fever  of 
the  various  forms  of  sepsis  are  not  diagnosed  as  malarial  intermittent 
fever.     The  most  common  error  of  this  character  is  the  making  of  a 
diagnosis  of  irregular  malarial  intermitteDt,  because  chills,  fever^  and 
sweat  appear  every  evening,  wheu^  in  reality,  the  real  cause  is  an  un- 
discovered pulmonary  or  abdominal  tuberculosis,    Again,  acute  ulcer- 
ative endocarditis  and  purulent  phlebitis  may  cause  similar  symptoms, 
as  may  also  hepatic  abscess,  inpaction  of  gallstones,  with  suppurative 
cholangitis,  causing  the  so-called  Charcot's  fever  (see  below).      The 
absence  of  a  history  of  malarial  exposure,  the  possible  presence  of  a 
cough,  and  the  discovery  of  a  tubercular  lesion  in  the  chest  or  abdo- 
men by  careful  physical  examination  will  aid  in  deciding  that  the 
fever  is  tubercular  and  not  malarial  in  origin.     (See   chapter   on 
Chest  and  on  Abdomen.) 

In  ulcerative  endocarditis  the  temperature-curve  may  exactly  re- 
semble intermittent  malarial  fever,  but  in  many  instances  the  presence 
of  an  external  wound,  acute  sepsis  in  some  part  of  the  body,  or  the 
presence  of  the  puerperium  will  reveal  the  source  of  an  infection. 
(Fig.  181.)  In  the  typhoid  type  of  ulcerative  endocarditis  the 
profound  asthenia  and  general  prostration  will  separate  the  diseases 
even  if  the  temperature-chart  be  unequal.  In  this  form  the  febrile 
movement  is  rarely  typically  intermittent.  The  crucial  test  of  the 
differential  diagnosis  lies  in  an  examination  of  the  heart,  in  which 
a  murmur  mav  be  heard  in  some  but  not  in  all  cases,  unless  there 
has  already  been  some  grave  valvular  mischief.  The  cardiac  ft^ble- 
ness  and  asthenia,  on  the  one  hand,  and  the  result  of  the  blood- 
examination,  on  the  other,  aid  the  diaji^nosis.  The  duration  of  the 
case  is  not  of  much  value  in  making  a  diagnosis,  for  cases  of  ulcera- 
tive endocarditis  have  lasted  from  two  davs  to  more  than  a  vear. 
Rarely  it  lasts  more  than  six  weeks.  Death  usually  occurs  in  ulcera- 
tive endocarditis,  unless  there  has  been  previously  present  chronic 
endocarditis,  in  which  case  recovery  may  rarely  occur. 

The  discovery  of  some  spot  showing  a  phlebitis  may  point  to  this 
cause  for  intermittent  fever. 

The  fever  of   catarrhal  or  mppuratirc  cholam/itiH  often   closely 
resembles  intermittent  fever,  but  the  presence  of  hepatic  symptoms, 
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of  marked  jaundice,  of  a  history  of  gallstone  colic,  and  of  exceed- 
ingly severe  rigors,  enables  us  to  separate  them. 

When  fever  of  an  intermittent  type  has  been  observed,  and  inter- 
mittent malarial  fever,  tuberculosis,  and  cholangitis  cannot  be  dis- 
covered as  a  cause,  search  should  be  made  for  tenderness  and  swelling 
of  the  liver,  due  to  hepatic  abscess.  Profuse  sweats  also  Vill  be 
found  in  such  cases,  as  in  most  instances  of  septic  fever.  The  diag- 
nosis of  hepatic  al>sces8  will  be  strengthened  by  the  history  of  the 
patient  having  suffered  from  dysenter}',  as  hepatic  abscess  is  fre- 
quently caused  by  amoebic  dysentery. 

The  presence  of  fever  preceded  by  chills,  the  tera|)erature  rising 
to  104°  or  even  105°,  and  followed  by  excc^ssive  sweats,  in  a  person 
who  is  profoundly  cachectic,  may  be  due  to  pernicious  anccmia  or 
to  septic  pomoniiiffj  as  already  |>ointed  c)ut ;  but  it  should  be  recol- 
lected that  such  a  temperature-chart  is  often  seen  in  cases  of  gastric 
cancer.  Similar  symptoms  as  to  fever  in  association  with  enlarge- 
ment of  the  lymphatic  glands,  particularly  those  of  the  neck,  indi- 
cate Hodgkin's  disease.  An  intermittent  fever  may  also  be  seen  in 
suppurative  pyelitis,  iu  association  with  pyuria.  Tiiis  pyelitis  may 
or  may  not  be  tubercular. 

Remittent  fever  rising  and  falling  every  few  days  for  two  or  three 
weeks,  rarely  rising  above  103°  to  104°,  and  even  falling  to  the 
normal  line,  associated  with  enlargement  of  the  spleen  and  liver,  yel- 
lowing of  the  skin  or  jaundice,  bilious  vomitintr,  and  a  history  of 
exposure  to  malarial  poisoning,  indicates  remittent  malarial  fever ,  a 
form  more  chronic  and  very  much  more  grave  than  the  intermittent 
form  just  described,  because  it  responds  less  readily  to  treatment, 
and,  sc^cond,  becxiuse  it  is  accompanied  by  more  marked  changes  in 
the  viscera.  It  depends  upon  infection  with  what  is  known  as  the 
jcstivo-autuninal  form  of  the  malarial  parasite,  which  has  an  irregu- 
lar or  variable  ])eriod  of  j^rowth.  The  conditions  proiluec<l  by  this 
])arasite  are  e<)ll«'etively  grouped  imder  the  names  remittent,  continued, 
bilious  remittent,  and  typho-malarial  fever.  In  some  cases  the 
temj)eratun?  an<l  other  symptoms  will  so  closely  resemble  those  of 
typhoid  fever  that  nothing  short  of  an  examination  of  the  blood  can 
de(;ide  the  diagnosis.  If  small  ovoid,  moving  parasites  are  found 
in  the  first  week,  or  creseentic  para«?itt»s  after  that  time,  this  will 
decide  that  the  case  is  malarial.     (See  chaj)ter  on  the  Blood.) 

A  f(;l)rile  process  somewhat  closely  resembling  remittent  malarial 
fever,  yet  so  rare,  comparatively,  as  never  to   be  confused  with  it, 
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is  WeWs  disease.  In  this  condition  the  fever  runs  a  remitting 
course,  is  associated  with  jaundice  and  swelling  of  the  liver  and 
spleen,  and  the  stools  may  be  clay-colored..  There  is  one  important 
point  of  difference  between  maltfrial  remittent  fever  and  Weil's  dis- 
ease, namely,  that  in  the  latter  gastro- intestinal  symptoms  are  nearly 
always  wanting  or  are  mild,  whereas  in  the  former  they  are  apt  to 
be  very  severe.  Usually  the  fever  of  Weil's  disease  ceases  by  the 
end  of  two  weeks  or  earlier.     It  is  probably  an  infectious  jaundice. 

In  dengue,  a  disease  seen  most  commonly  in  epidemics  in  certain 
parts  of  the  Southern  United  States,  the  patient,  after  suffering  from 
violent  aching  pains  in  the  body  and  liml>s,  swelling  of  the  joints, 
and  the  development  of  a  variable  rash  on  the  chest,  develops  an 
active  fever,  which  lasts  with  the  pain  till  the  fifth  day,  when  both 
the  pain  and  fever  decrease  or  cease,  and  then  often  return  with 
equal  force.  These  facts,  combined  with  the  fact  that  it  is  an  epi- 
demic disease,  separate  it  from  malarial  fever. 

The  fever  of  yellow  fever  is  rarely  over  103°  or  104°,  and  is  one 
of  the  milder  symptoms  of  the  disease,  but  it  possesses  this  peculi- 
arity, namely,  that  after  the  lapse  of  from  twelve  hours  to  several  days 
there  is  a  marked  remission  of  the  fever  and  all  the  other  symptoms, 
and  from  this  time  on  the  patient  may  get  well,  or  after  a  few  hours 
this  calm  stage  is  followed  by  the  true  violent  symptoms  of  the  dis- 
ease, such  as  black  vomit,  tarry  stools,  jaundice,  and  hemorrhages 
from  the  mucous  membranes.  Generally  the  full  course  of  disease 
to  convalescence  or  death  is  run  in  about  one  week. 

There  is  only  one  other  disease  which  can  be  readily  confused 
with  yellow  fever,  namely,  bilious  remittent  fever,  and  a  case  of  the 
latter  disease  occurring  during  an  epidemic  of  yellow  fever  can  hardly 
fail  to  be  incorrectly  diagnosed.  In  the  absence  of  an  epidemic, 
however,  the  probabilities  of  the  case  being  bilious  remittent  fever 
are  very  great,  and  the  presence  of  bilious  vomiting  rather  than 
that  of  blood,  the  characteristic  temperature-chart,  and,  above  all, 
the  presence  of  a  history  of  malarial  exposure  and  of  the  signs  of 
malarial  infection  in  the  bloixl,  with  the  partial  control  of  the  symp- 
toms by  quinine  in  certain  stages  of  remittent  fever,  point  to  the 
malarial  disease  rather  than  to  yellow  fever. 

Just  as  in  yellow  fever,  so  in  spotted  fever  or  cerebrospinal 
meningitis  of  an  epidemic  form,  the  fever  itself  is  one  of  the  least 
important  symptoms,  for,  aside  from  the  fact  that  it  is  apt  to  be 
irregular  and  intermitting,  it  is  rarely  very  high,  as  compared  with 
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the  violent  cerebro-spinal  symptoms^  the  rigidity  of  the  back  of 
the  neck,  the  headache,  convulsions,  and  vomiting.  The  preeenoe 
of  these  symptoms  in  an  epidemic  does  more  to  confirm  a  diagnons 
than  the  febrile  movement.  In  Some  cases  of  spotted  fever^  how- 
ever, of  a  very  grave  type,  the  fever  becomes  a  hyiierpyrexia,  but  in 
cases  tending  toward  recovery  the  temperature  usually  begins  to  fall 
by  lysis  before  any  moderation  in  the  other  symptoms  is  manifested. 

Even  in  the  presence  of  an  epidemic  it  should  never  be  forgotten 
that  middle-ear  disease  often  causes  marked  meningeal  symptoms,  and 
that  croupous  pneumonia  often  produces  a  similar  train  of  manifesta- 
tions, probably  by  infection  with  its  particular  micro-organism. 
The  possibility  of  tubercular  infection  should  cause  the  physician  to 
examine  the  patient  carefully  for  signs  of  tubercular  disease  in  other 
parts  of  the  body  from  which  infection  might  arise,  as,  for  example, 
the  lungi>. 

Fever  due  to  septiccemia  may  produce  a  temperature-chart  which 
closely  resembles  that  of  enteric  fever,  but  it  generally  possesses  one 
characteristic  which,  in  the  face  of  other  symptoms  suggesting 
sepsis,  is  of  great  importance,  namely,  the  extraordinary  rises  and 
falls  from  normal  to  105°  or  106°,  and  from  that  point  even  to  a 
subnormal  degree  within  a  very  few  hours,  so  that  the  lines  on  the 
chart  pass  up  and  dowu  in  long  sweeps.  These  sweeps  are  even 
more  sharp  and  sudden  than  in  an  intermittent  malarial  fever,  and 
their  cause  is  determined  by  the  discovery  of  some  septic  process  in 
some  part  of  the  body.  The  presence  of  such  a  chart,  in  association 
with  dull  or  violent  headache,  delirium,  vertigo,  and  vomitiiit^  inde- 
pendent of  takin^j;  food,  would  point  to  cerebral  abscess,  particularly 
if  a  history  of  injury  could  be  obtained. 

A  somewhat  similar  chart  to  this  mav  occur  in  connection  with 
cases  of  active  pulmonari/  tuberculosis,  when  the  lesions  are  well 
develoi)ed  and  septic  absorption  is  active ;  but  usually  in  the  hecttic 
fever  of  phthisis  we  have  a  normal  morning  temperature,  with  a  rise 
from  two  to  three  degrees,  or  even  more,  toward  night.  (Fig.  182.) 
This  symptom  of  fever  in  any  form  occurring  in  a  person  with  sus- 
piciously **  weak  lungs  "  should  cause  the  physician  to  be  confident 
that  he  has  overlooked  some  focus  which  another  careful  examina- 
tion may  discover,  and  it  possesses  another  important  diagnostic  sig- 
nificance, namely,  that  the  more  active  the  febrile  movement  in 
phthisis  pulmonalis  the  more  active  the  disease  process,  and  less 
active  the  fever  tiie  less  active  the  process.     Fever  may,  however. 
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be  almost  eutirely  absent  in  some  tubercular  cases  with   • 
hiDgs. 

The  febrile  movemeot  of  acuie  milim-y  tuberculosis  has  nothing 
characteristic  about  it,  except  that  in  some  erases  it  may  closely 
resemble  that  of  typhoid  fever,  and  if  the  physician  docs  not  care- 
fully examine  the  case  an  erroneous  diagnosis  may  be  reached.  If, 
however,  the  disease  involve  the  meninges  of  the  brain,  a  hy|)er- 
jiyrexia  may  be  developed,  and  death  spt-edrly  occurs  in  such  cases, 
either  in  the  fever  or  in  a  sudilcn  collapse.  The  j>ecnliar  dyspncea, 
the  tyauosis,  the  profuse  sweats,  and  the  diffuse  pulmonary  signs 
render  a  diagnosis  of  acute  miliary  tuberculosis  possible  in  some 


When  fever  is  associated  with  marked  catarrhal  symptoms,  chiefly 
of  the  bronchial  tubes  and  upper  respiratory  tract,  with  sneezing, 
Ui'sitiide,  [lains  in  the  back  and  limbs,  and  excessive  cough,  the 
fever  rising  aa  high  as  104°  or  105°  in  severe  cases  and  then  falling 
almost  to  normal,  we  may  have  before  us  influenzn  or  utlarrhal  fever, 
either  of  the  sporadic  or  epidemic  form.  In  this  condition  there 
may  be  in  severe  cases  great  prostration  and  cardiac  failure  or  vomit- 
ing and  diarrhrea.  The  febrile  movement  ia  of  the  most  irregular 
type,  even  wJien  some  grave  complication,  such  as  severe  bron- 
chitis or  pneumonia,  conies  on.  although  ci'oiijxms  pneumonia  rarely 
oei'urs  as  a  complication  of  "  la  grippe." 

The  respiratory  symptoms  just  described  are  also  seen  frequently, 
in  as.soeiution  with  moderate  tever,  in  "  Huy  Fcnr,"  that  condition 
seen  in  susceptible  per.Mons  during  haying-season  or  late  in  the 
summer. 
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Tlte  firvc-r  of  pneumonia  of  the  orou|>rtU3  type  nins  a  verv  typical 
courv  ID  iin'«>nipti>;at(.-<l  casts.  FoUitwing  a  more  or  l(*s  severe 
chill,  the  firviT  '{iiickly  mt>uat->tr)  the  high  itriim  of  l".i3=  or  104'.  or 
fveo  more  than  ihi-i,  (  Fi^.  1^3.t  For 
the  next  few  'Ijiyji.  if  not  modifit'd  hy 
ii nt I py relics  and  the  use  of  ci'li),  the 
fi-ver  remains  hi^h  ;  but  there  may  be 
ti-iiiiMtrary  reml^^ions  which  look  as  if 
crisis  was  aiiont  to  lie  e^tablislieil,  when 
in  reality  they  are  followed  at  once  by 
a  n-tiirn  of  the  fuver  ( pseuilo-crises ). 
Finally,  in  the  majority  of  cases  of 
cnmjwu.-*  pneumonia  the  temperature 
suddenly  falls  by  crisis  on  the  seventh 
Dwnia, rbooriiiK  iTimarr  h<«  or  It-ID.  to  ninth  Hav  (Fig.  184)  and  conva- 
|>enlui«UiIus.r'iiii<lcrJiltiKi:urrliiE     ,  .      '      ',  ...     ,        ,  ,         ,         , 

ueuiyutheihini'iiy.  lescciice    IS   establistied,   altliougu    the 

sudden  fall  of  fever  may  throw  the 
{Mtii'nt  into  dangerous  collupsc.  Sometimes  this  convalescence  is 
bniken  by  brief  and  slight  febrile  movements.  If  the  case  has  beeo 
prolonge<l,  or  of  the  typhoid  type,  the  fever  may  end  by  lysis. 


It  is  til  l>e  rem (' 111! K" red  that  the  fever  of  eiiUnrhul  pntumonia  is 
raivly  aH  high  as  in  the  croupous  form,  101°-10;>°,  and  ends  by 
lysis,  not  by  crisis,     (See  ohapler  on  the  Chest.) 
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The  fever  of  acute  bronchitis  possesses  no  peculiarities  over  that 
of  other  acute  iDflammations. 

It  is  not  proper  to  leave  the  subject  of  fever  due  to  the  various 
infectious  diseases  without  calling  attention  to  that  due  to  syphilis 
in  the  secondary  period  of  its  course.  With  the  onset  of  the  roseola 
or  other  skin-lesion  a  fever,  more  or  less  marked,  is  nearly  always 
present  and  is  often  preceded  by  chilly  sensations  and  general 
malaise.  This  febrile  movement  may  then  follow  one  of  three 
courses  :  it  may  never  rise  above  101°,  and  proceed  as  does  a  sim- 
ple continued  fever,  with  slight  morning  remissions  and  evening 
exacerbations ;  or  it  may  be  as  remittent  as  is  a  malarial  remittent 
fever ;  or,  again,  it  may  resemble  a  malarial  intermittent,  rising  to  a 
high  point  and  then  falling  almost  to  the  normal.  Phillips,  of 
London,  has  reported  a  case  of  syphilitic  fever  in  which  this  febrile 
movement  lasted  for  weeks,  and,  after  being  treated  by  quinine  as  a 
supposed  tertian  ague,  ended  at  once  under  antisyphilitic  medication. 
(See  chapter  on  Skin  Eruptions.) 

In  anthrax  (splenic  fever)  the  temperature  rises  rapidly  and 
becomes  very  high,  and  in  the  course  of  from  three  to  five  days 
becomes  subnormal,  when  death  occurs.  The  history  of  exposure  to 
possibly  infected  hides  or  hair,  the  early  development  of  a  papule, 
vesicle,  and  pustule,  surrounded  by  brawny  swelling  and  enlargement 
of  the  neighboring  lymph-glands,  renders  the  diagnosis  easy;  but  if 
any  doubt  exists,  it  can  be  promptly  dispelled  by  a  microscopical 
examination  of  the  fluid  from  the  pustule,  when,  if  the  disease  be 
anthrax,  the  anthrax  bacilli  will  be  found.     (See  chapter  on  Skin.) 

Fever  with  a  vesicular  eruption  about  the  lips  and  on  the  mucous 
membrane  of  the  mouth  accompanied  by  disorder  of  the  stomach 
and  bowels  may  be  due,  particularly  in  children,  to  infection  by  the 
milk  of  cows  suffering  from  foot-and-mouth  disease  or  epidemic 
stomatitis.     The  prognosis  is  generally  exceedingly  unfavorable. 

In  cholera  As iatica  during  the  stage  of  collapse  the  surface  is  very 
cold,  but  the  rectal  tem[)erature  may  be  found  as  high  as  103°  or 
104^ 

In  cholera  infantum,  which  is  a  form  of  gastro-intestinal  irritation 
often  produced  by  infected  milk,  there  may  be  fever  amounting  to 
102°  or  103°,  and  not  uncommonly  much  higher,  even  to  107°  or 
108°  in  fatal  cases.  The  diarrhoea  and  obstinate  vomiting,  the  age 
of  the  patient,  the  season  of  the  year  (usually  hot  weather),  and  the 
profound  wasting,  all  complete  the  array  of  facts  necessary  for  diag- 
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nosis.     It  is  important  to  remember  in  these  cases  that  the  skin  may 
feel  cold  and  clammy  e^'^eu  when  the  rectal  temix^ratnre  is  very  high. 

The  febrile  movement  associated  with  the  progress  of  acute  paren- 
chymatous nephritis  may  or  may  not  be  precede<l  by  a  chill.  The 
temperature  may  rise  to  from  100°  to  104°,  but  the  course  of  the 
fever  itself  is  of  no  diagnostic  import.  The  pulso,  pain  in  the  back, 
headache,  i>erhaps  drowsiness  and  coma,  and  the  diminished  urinary 
secretion,  bloody  urine,  and  albuminuria,  render  the  diagnosis  easy 
and  the  cause  of  the  fever  evident.  Very  marked  fever  up  to  104*^ 
or  105°  may  develop  in  the  early  course  of  acute  infectious  tonsil- 
litis or  in  suppurative  tonsillitis. 

The  fever  seen  in  most  cases  of  tetanus  is  verv  moderate,  but  it  is 
subject  to  ex(!essive  fluctuations,  and  in  cases  approaching  a  fatal 
ending  may  reach  110°. 

The  fever  occurring  in  ax^ute  appendicitis  is  a  very  unreliable 
symptom,  notwithstanding  assertions  to  the  contrary.  It  rarely 
rises  above  101°  or  103°  and  sometimes  not  above  100°.  Even  in 
those  cases  in  which  the  peritoneum  has  become  involved  by  the 
inflammation  the  fever  may  not  be  marked,  particularly  if  the  j>eri- 
tonitis  is  septic.  In  other  words,  the  presence*  of  fev(*r  in  association 
with  pain  in  the  right  iliac  region  is  a  positive  sign  of  some  irritative 
or  inflammatory  process;  but  if  the  physician  excludes  ap{)endicitis 
on  the  ground  that  fever  is  not  present,  he  may  make  a  serious 
mistake. 

The  fever  of  ordinary  cases  of  acu/o  artirular  rheumatism  is  usually 
mwlerate,  rarely  exceeds  103°,  and  possess(»s  no  typicxil  characteris- 
tics ;  but  in  very  severe  forms  of  the  disease  with  cerebral  manifesta- 
tions, a  rheumatic  hy|)crpyrexia  may  he  developed,  wlien,  with  delir- 
ium, convulsions,  and  cyanosis,  the  fever  rises  to  106°  and  even  to 
108°,  after  which  death  often  ensue-*.  The  history  of  previous 
attacks  of  articular  rheumatism,  the  hot,  swollen  joint  or  jt>ints 
(usually  the  large  ones),  and  the  successive  invasion  of  other  joints 
as  the  ones  flrst  affected  get  well,  point  to  the  correct  diagnosis.  It 
must  not  Ix^  forgotten,  however,  that  gonorrhreal  and  other  forms  of 
septic  arthritis  occur  with  febrile  movement.  Pyieniia,  osteomyelitis, 
and  purpura  also  may  produce  a  fever  with  swelling  of  the  joints. 
(See  chapter  on  L'*gs  and  Feet.) 

When  a  person,  previously  afebrile,  during  hot  weather  or  when 
exposed  to  artificial  heat  in  exct»ss,  is  attacked  by  unconsciousness, 
C(»nvulsions,  and    very  high   fever,  he  is  probably  suffering  from 
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thermic  fever  or  heat-stroke.  Theoretically  similar  symptoms  might 
be  caused  by  a  lesion  due  to  embolism  or  hemorrhage  in  the  neigh- 
borhood of  the  pons  Varolii,  but  this  is  very  rare.  (See  chapter  on 
Monoplegia  and  Face  and  Head.)  The  fever  in  sunstroke  may  rise 
as  high  as  110°  to  112°  or  even  more;  the  skin  is  hot  and  dry,  or 
more  rarely  cold  and  moist  with  sweat,  but,  even  if  this  is  the  case, 
the  rectal  temperature  will  be  found  hyperpyretic. 

A  great  rise  of  temperature  (110°  to  112°)  often  occurs  after 
injuries  to  the  cervical  region  of  the  spinal  cord. 

Fever  of  considerable  degree  may  be  met  with  in  cases  suflFering 
from  hysteria,  acute  febrile  neuritis,  infantile  spinal  paralysis,  apo- 
plexy, and  acute  myelitis. 

Temperatures  as  high  as  106°  have  often  been  reported  as  occur- 
ring in  hysteria,  but  in  a  certain  number  of  cases  these  records  are 
really  fictitious  and  produced  by  some  trick  with  the  thermometer. 
Only  the  rectal  temperature,  taken  while  the  physician  is  present, 
should  be  relied  upon  in  such  cases. 

The  rapid  development  of  fever,  pain  in  the  back  and  limbs,  and 
particularly  in  the  nerve-trunks,  the  temj)erature  soon  reaching  103° 
or  104°,  may  be  due  to  an  attack  of  acute  vmltiple  neuritis^  and  the 
history  that  the  illness  has  followed  exposure  to  cold  and  wet  may, 
on  the  one  hand,  make  the  physician  believe  that  his  case  is  suflFering 
from  rheumatism  or  influenza,  or  on  the  other,  in  the  absence  of 
such  a  history,  from  the  early  stages  of  one  of  the  infectious  diseases. 
The  early  appearance  of  tingling,  numbness,  loss  of  power,  and  wast- 
ing of  the  muscles  soon  decides  the  diagnosis  in  favor  of  neuritis. 
The  nervous  disease  which  most  closely  resembles  acute  febrile  neu- 
ritis is  Landry's  paralysis,  and  a  diflFerential  diagnosis  may  be  diffi- 
cult ;  but  in  neuritis  there  are  loss  of  .sensation,  muscular  wasting, 
signs  of  degeneration,  and  fever,  whereas  in  Landry's  paralysis  all 
these  are  wanting,  excepting  the  sensory  symptoms,  which  in  both 
diseases  may  be  similar.  The  predominant  symptoms  of  Landry's 
{)aralysis  are  paralysis  and  loss  of  reflexes.  (See  chapter  on  the 
I^egs  and  Feet.) 

Tlie  prognosis  of  tlie  severe  form  of  febrile  neuritis  is  grave,  as 
death  may  ensue  from  respiratory  paralysis. 

Tlie  fever  of  infantile  spinal  paralysis  (anterior  poliomyelitis)  often 
is  the  chief  symptom  ushering  in  the  disease,  and  rises  to  104°  or 
even  105°  in  some  cases.  There  may  be  convulsions,  headache,  and 
twitching  of  the  muscles,  and,  after  the  acute  attack  has  passed  oflF, 
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loss  of  power  is  speedily  discovered  in  several  muscles  of  one  limb 
as  a  rule.     (See  chapter  on  Legs  and  Feet.) 

Fever  at  first  amounting  tu  only  one  or  two  degrees,  but  after- 
ward rising  as  high  as  104^,  associated  with  numbness  and  weak- 
ness of  the  legs  and  loss  of  reflexes,  followed  by  paraplegia,  may 
be  present  as  a  symptom  of  aciUe  myelitis,  traumatic  or  otherwise. 
(See  chapter  on  Legs  and  Feet,  part  on  Paraplegia.) 

A  rise  of  several  degrees  of  fever  may  come  on  after  an  epileptic 
convulsion. 

A  febrile  attack  not  rarely  seen  in  children,  yet  not  readily  placed 
under  the  heading  of  any  given  disease,  has  been  described  by  Doukin 
and  Goodhart,  and  the  writer  has  also  met  with  it  quite  frequently. 
This  condition  has  been  called  gastro-pulmonary  fever  ;  but  as  either 
pulmonary  or  gastric  signs  may  be  absent,  this  term  does  not  apply 
to  all  cases.  A  previously  healthy  child  is  suddenly  seized  with 
marked  fever,  rapid  respirations,  and  rales  may  be  heard  in  its  chest. 
There  are  often  vomiting,  headache,  and  drowsiness,  with  recovery 
taking  place  in  several  days.  Often  these  attacks  are  associated  with 
gastric  catarrh,  but  sometimes  this  state  is  not  present.  Donkin  states* 
and  it  is  the  writer's  own  experience,  that  they  are  apt  to  be  produced 
by  fright  or  excitement.  In  a  case  of  the  writer's  the  sight  of  an 
angry  .skunk  attacking  a  pet  dog  produced  a  violent  attack. 

Subnormal  temperature  of  the  body  is  s*eeu  as  the  result  of 
any  profound  nervous  shock,  as  after  an  accident  or  surgical  o|>era- 
tion,  or  prolonged  antesthetization.  It  occurs,  too,  at  the  ending 
of  the  fever  of  croupous  pneumonia  aud  other  febrile  movements 
ending  by  crisis.  It  is  also  sei*n  in  severe  cholera  morbus  and 
cholera  Asiatica  and  sometimes  in  cholera  infantum,  and  often  is 
present  eitiier  in  the  early  part  of  tlie  cold  stage  of  intermittent 
malarial  atta<'ks  or  more  commonly  after  the  fever  of  the  attack  has 
fallen.  Subnormal  temperatures  are  also  seen  in  some  cases  of  con- 
fusional  insanity,  and  of  tubercular  meningitis  and  hysteria. 

An  important  variety  of  subnormal  temperature  is  that  seen  in 
the  form  of  heat-stroke  called  heat-exhaustion,  when,  in  place  of 
fever,  a  condition  of  collapse  is  induced.  Severe  injury  to  the  dorsal 
region  of  the  spinal  cord  often  produces  a  great  fall  of  temperature. 


CHAPTER  II. 

HEADACHE  AND  VERTIGO. 

The  causes  of  headache — Digestive  headache — Headaches  due  to  the  eyes — Head- 
aches due  to  cerebral  growths  and  abscess— Headaches  due  to  syphilis — Head- 
aches complicating  acute  diseases. 

Headache  is,  of  course,  always  a  symptom  and  never  a  disease, 
aud  it  arises  from  such  widely  different  causes  that  it  is  impossible 
in  this  book  to  discuss  all  of  them.  Only  the  more  common  condi- 
tions resulting  in  its  development  can  be  considered,  more  particu- 
larly in  relation  to  its  diagnostic  significance  in  serious  pathological 
states.  The  most  common  cause  of  headache  is  probably  disorder 
in  the  function  of  the  digestive  apparatus,  the  next  most  common 
cause  is  eye-strain  in  its  various  forms,  and  the  third  is  nervous  ex- 
haustion or  neurasthenia  with  or  without  associated  anaemia.  These 
may  be  all  considered  as  perversions  of  function  causing  headache — 
that  is,  the  pain  in  the  head  may  be  termed  a  functional  headache. 
Loss  frequently,  but  far  more  important  from  a  diagnostic  standpoint, 
is  the  headache  seen  in  persons  suffering  from  renal  disease,  brain- 
tumor,  and  meningitis  in  its  various  forms.  The  remaining  causes 
of  headache  in  both  of  these  classes  are  numerous,  aud  some  of  them 
will  be  considered  later;  but  the  most  important  of  the  first  class  are 
the  headaches  of  the  gouty  or  rheumatic,  and  of  the  second  class 
those  of  cranial  periostitis,  middle-ear  disease,  aud  acute  inflamma- 
tions of  the  eye  or  in  the  jaw. 

Headaches  depending  upon  disturbance  0/  the  digestive  system 
are  nearly  always  accompanied  by  evidences  of  such  disorder,  consist- 
ing in  gastric  or  intestinal  distress,  belching,  hiccoughing  or  vomiting, 
or  even  by  diarrhoea.  Often  there  is  a  distinct  history  of  the  inges- 
tion of  indigestible  food  or  digestion-disturbing  drink,  but  in  other 
cases  exposure  to  cull  so  congests  the  abdominal  viscera  that  catarrh 
of  the  stomach  and  bowels  is  induced,  and  with  it  congestion  of  the 
liver  followed  by  jaundice.  The  headache  of  disturbed  digestion  is 
nearly  always  frontal,  and  in  many  cases  congestive  to  such  an 
extent  that  the  face  may  be  flushed,  or  at  least  the  intracranial  circu- 
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lation  is  .so  disturbed  that  the  pitient  is  unable  to  lower  the  head, 
because  such  a  posture  incn>a.scs  the  pain.  Such  cases  are  relieved 
by  hot  foot-baths,  which  relieve  the  congtstion  of  the  head  ;  nearly 
always  by  the  act  of  vomiting,  which  should  l)e  induced  if  need  be 
by  an  emetic  or  by  putting  the  6nger  in  the  back  of  the  throat. 
Vomititig  makes  such  headaches  very  much  worse  for  a  time,  owing 
to  the  congestion  of  the  head  in  the  efforts  at  vomiting,  and  this  is 
an  important  {)oint  in  diagnosis,  for  in  renal  disease  or  some  other 
states  the  vomiting  is  sometimes  so  easily  }>er formed  that  no  straining 
ensues. 

That  disturbances  of  the  digestive  tube  are  cajiable  of  altering  the 
intracranial  circulation  is  proved  by  numerous  facts.  Thus  Brunton 
quotes  the  experiments  of  Ludwig  and  Dogiel,  who  showed  that 
moving  the  intestines  by  the  finger  introduced  through  an  abdominal 
incision  caused  a  great  increase  in  the  flow  of  blood  through  the  car- 
otid arteries. 

Headache  due  to  disorder  of  the  digestion  rarely  ensues  imme- 
diately after  food  is  taken,  since  some  time  must  elapse  before  the 
ingested  material  becomes  changed  into  an  irritating  or  toxic  mass 
by  fermentation  or  putrefactive  pro(;esses.  As  a  consequence  several 
hours  or  even  a  day  may  pass  without  any  discomfort  in  the  head, 
after  which  time  the  full  force  of  the  headache  develops.  The  head- 
aches of  indigestion  are,  however,  characterized  by  two  important 
facts,  viz.,  that  they  are  not  constant,  and,  second,  that  they  are  often 
relieved  or  prevented  by  the  use  of  a  purgative,  even  if  constipation 
has  not  been  present.  Such  hejidaches  are  very  apt  to  be  pulsating 
and  accompanied  by  great  nausea.  Sometimes  such  a  headache  takes 
a  form  called  migraine  or  hemicrania,  a  condition  in  which  the  pain 
is  chiefly,  if  not  entirely,  unilateral,  and  there  is  associated  with  the 
pain  early  and  more  or  less  jKirsistent  hemianopsia.  It  is  to  l)e 
rememlxTcd,  however,,  that  in  some  cases  of  hemicrania  of  nervous 
origin  the  sickness  at  the  stomach  seems  to  be  secondary  to  the  severe 
pain  in  the  head. 

Ilejulaches  resulting  from  digestive  disturbance  do  not  always  de- 
pend entirely  upon  irritation  of  the  stomach  and  bowel  with  reflex  dis- 
turbance of  the  circulation  and  sensory  nerves  of  the  head,  but  upon 
the  al)Sorption  of  poisonous  substances  formwl  in  the  digestive  tube. 
These  poisons  are  usually  formed  only  to  be  destroyed  by  the  liver, 
or  are  developed  in  too  small  quantities  to  have  any  eff^ect ;  but 
no  sooner  do  congestion  of  the  liver  and  deficient  biliary  secretion 
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ensue  than  tbey  are  formed  in  large  amounts^  and  enter  the  general 
blood-stream,  owing  to  the  absence  of  antiseptic  bile  and  the  coin- 
cident or  consequent  constipation.  As  a  result,  we  see  very  violent 
headache  in  jaundice  due  to  catarrhal  changes,  particularly  if  the 
kidneys  are  not  active  in  the  elimination  of  toxic  substances. 

Similar  symptoms  to  those  just  described  may  occur  in  cases  suf- 
fering from  paroxysmal  hsemoglobinuria,  for  in  this  state  severe 
headache,  nausea,  vomiting,  and  persistent  yawning  are  often 
present,  with  an  icteroid  discoloration  of  the  skin.  The  reddish 
urine,  pain  in  the  liver,  and  sometimes  an  urticarial  eruption  will 
aid  the  diagnosis  of  this  primary  hsemoglobinuria. 

In  other  cases  in  which  no  jaundice  is  present  violent  headaches, 
which  utterly  incapacitate  the  patient,  come  on  from  autointoxica- 
tion. Thus  a  man  apparently  perfectly  well  goes  to  bed  on  a  cer- 
tain night  and  wakes  in  the  morning  feeling  a  little  more  drowsy 
than  usual.  On  rising  he  may  feel  a  little  stupid,  and  perhaps  be 
slightly  vertiginous,  but  is  able  to  eat  his  breakfast  as  heartily  as 
usual.  In  the  course  of  a  few  hours  the  mental  heaviness  becomes 
more  marked  and  a  ])ain  in  the  brow  develops,  which  gradually  gets 
^vo^se  and  worse  till  it  is  unbearable.  The  ordinary  remedies  for 
neuralgic  headache  are  futile,  and  he  finds  no  relief  until  by  the  use 
of  a  purgative  he  removes  the  source  of  his  intoxication,  and  his 
kidneys  have  time  to  eliminate  the  toxins  already  absorbed.  Some- 
times vomiting  comes  to  his  relief,  and  the  emptying  of  the  stomach, 
produced  by  the  efforts  of  vomiting,  so  stimulates  his  liver  and 
intestines  that  the  process  of  autointoxication  ceases.  Some  of  the 
intestinal  poisons  have  been  isolated  by  Brieger,  Harpack,  and 
others,  and  have  a  physiological  action  like  many  well-known  drugs. 
Thus  one  produces  effects  like  those  of  digitalis,  another  like  those 
of  belladonna,  and  a  third  like  those  of  aconite.  Pulsating  pain 
and  a  slow,  full  pulse  may  indicate  the  absorption  of  the  digitalis- 
like toxin  ;  a  flushed  face  and  hot,  dry  skin,  the  belladonna-Iike 
toxin  ;  and  pallor,  faintness,  and  a  feeble  pulse,  if  no  nausea  is 
present,  the  presence  of  the  aconite-li  ke  toxin.  Persons  suffering  from 
headache  of  this  type  are  nearly  always  much  freer  from  discomfort  in 
the  head  after  sucli  attacks  than  they  have  been  for  some  time  before. 

Brunton  has  also  pointed  out  that  digestive  headaches  are  often 
associated  with  an  objective  and  subjective  sensation  of  increased 
intraocular  tension  and  tenderness  on  the  upper  surface  of  the  eye- 
ball, and  the  author  has  frequently  confirmed  this  observation. 

28 
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The  headache  of  eye-airain  is  usually  due  to  insufficiency  of  the 
ocular  muscles.  Most  commonly,  according  to  Xoyes,  the  externi 
(abductors)  are  the  muscles  which  are  the  seat  of  the  difficulty. 
Such  headaches  may  be  felt  in  any  part  of  the  head,  but  are  most  com- 
monly said  to  be  in  the  occipital  region.  If,  in  association  with  such 
headache,  immediately  after  or  long  afler  reading,  there  is  blurred 
vision,  pain  in  the  muscles  of  the  eye  on  suddenly  moviug  the  eye- 
ball, any  tendency  to  congestion  of  the  lids  or  hyperaemia  in  the 
conjunctiva  over  the  insertion  of  the  muscle,  the  diagnosis  of  head- 
ache from  eye-strain  is  practically  certain.  (See  chapter  on  Kye.) 
Violent  pain  in  the  head  may  also  be  due  to  irritable  retina  and  to 
astigmatism  and  spasm  of  the  ciliary  muscle.  Acute  inflammatory 
processes  in  any  part  of  the  eye  may  produce  severe  headache,  par- 
ticularly iritis,  the  pain  of  which  is  very  apt  to  be  worse  at  night. 

Whether  insufficiency  of  the  ocular  muscles  or  eye-strain  can  cause 
"  sick  headache  "  by  reflex  irritation  is  still  undecided,  but  those  oph- 
thalmologists who  are  inclined  to  carry  the  theory  of  refractive  errors 
in  the  production  of  morbid  symptoms  to  excess  believe  that  it  can. 

Violent  headache  is  often  produced  by  acute  or  chronic  glaucoma, 
and  is  usually  felt  about  the  eyes  or  orbit.  Often  it  is  of  a  unilateral 
character,  and  the  sharp,  shooting  pain  causes  a  false  diagnosis  of  neu- 
ralgia to  be  made,  or  in  some  cases  the  patient  is  thought  to  be  suf- 
fering from  migraine,  because  in  addition  to  unilateral  pain  there  are 
often  nausea,  vomiting,  and  pallor  of  the  face.  The  examination  of 
the  eye  will  show  glaucoma  to  be  present.  Quite  similar  symptoms 
may  ap|)ear  as  the  result  of  a  foreign  body  lodged  in  the  cornea. 

The  headache  associated  with  ne>TOM«  exhaustion  or  neurasthenia 
may  \\e  superficial  or  deep ;  that  is  to  say,  neuralgic  or  apparently 
within  the  skull.  It  is  often  associated  with  some  dizziness  and 
vertigo,  and  is  nearly  always  occipital  in  character,  more  rarely  ap- 
pearing over  the  brows.  In  addition  to  the  pain,  which  is  generally 
not  very  severe,  there  is  often  a  sense  of  constriction  about  the  head. 
Such  a  headache  persists  as  long  as  a  person  who  is  overworked  per- 
sists in  fatiguing  himself,  and  rapidly  disap|)ears  when  rest  is  taken. 
More  rarely  the  pain  in  the  head  in  neurasthenia  is  that  of  migraine^ 
and  is  complicated  by  hemianopsia  and  heraicrania,  often  by  a  dilated 
pupil  on  the  affected  side,  and  flushing  and  pallor  of  one  side  of  the 
lace. 

Headaches  due  to  rheumatism  are  often  quite  severe,  and  are  asso- 
ciated with  much  tenderness  of  the  scalp  or  muscles  covering  the 


HE  A  DA  CHE  A  ND  VER  TIG  O.  435 

skull.  Similar  headaches^  but  more  dull  in  character,  are  also  seen 
in  persons  suffering  from  phosphaturia,  and  are  relieved  by  benzoate 
of  ammonium. 

A  headache  is  a  symptom  very  commonly  seen  in  persons  who 
are  subject  to  the  chloral- habit,  and  it  may  be  general  or  limited  to 
the  forehead.  It  is  commonly  associated  with  vertigo,  flushing  of 
the  face,  aud  intense  heaviness  and  drowsiness. 

Headache  of  a  violent,  bursting  character  may  be  produced  by  full 
doses  of  nitroglycerin,  the  salicylates,  and  quinine,  and  by  the  use  of 
large  quantities  of  tobacco. 

Leaving  the  headaches  due  to  functional  disturbances  not  asso- 
ciated with  organic  change,  we  pass  to  those  due  to  organic  disease. 
Headaches  due  to  renal  disease  are  of  two  classes,  namely,  they  are 
an  evidence  of  uraemia,  or  they  are  congestive  and  due  to  the  high 
arterial  tension  so  often  seen  as  the  result  of  chronic  contracted  kid- 
ney with  its  associated  conditions  of  cardiac  hypertrophy.  UrsBmic 
headache,  as  pointed  out  in  the  chapter  on  Vomiting,  is  often  asso- 
ciated with  nausea  or  vomiting  of  a  persistent  type,  aud  sometimes 
with  diarrhoea,  for  purging  is  an  effort  at  elimination.  The  pain  is 
not  of  the  shooting,  darting,  or  neuralgic  type,  but  dull  even  if  severe, 
and  is  often  associated  with  a  sensation  of  fulness  in  the  head.  Some- 
times the  tendency  to  drowsiness  is  very  marked,  and,  even  if  the 
patient  does  not  sleep,  he  may  seem  on  the  verge  of  sleep  all  the  time. 

These  unemic  headaches  may  occur  in  any  form  of  renal  dis- 
ease, acute  or  chronic,  which  results  in  uraemia  ;  but,  if  the  cause  be 
chronic  contracted  kidney,  there  will  be  a  high  arterial  pressure,  and 
often  a  strongly  beating  heart  with  an  accentuated  second  sound. 
This  form,  with  high  arterial  pressure,  will  often  be  relieved  by  full 
doses  of  nitroglycerin,  which  not  only  relieves  the  tension,  but  also 
protluces  an  increased  renal  activity.  The  urinary  examination  is  of 
the  utmost  importance,  and  no  surely  correct  diagnosis  can  be  made 
iu  any  case  of  suspected  kidney  trouble  till  this  secretion  has  been 
examined  and  found  abnormal.     (See  chapter  on  Urine.) 

While  headache  is  far  less  common  as  a  symptom  of  diahetes  than 
of  nephritis,  it  occurs  iu  the  former  disease  either  as  a  dull  pain  with 
laasitude  and  depression  of  spirits  or  as  violent  neuralgia. 

Headache  which  is  constant,  although  it  usually  varies  in  degree, 
may  be  due  to  brain-tumor^  and  is  one  of  the  most  important  symp- 
toms to  be  noted  in  the  diagnosis  of  a  case  in  which  such  a  lesion  is 
sus(>ected.     The  pain  is  often  worse  at  night,  and  is  usually  more 
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severe  in  persons  suffering  from  tumor  of  the  cerebellum  thao  i 
cases  iu  which  the  growth  is  \a  the  cerebrum,  probably  because  o 
bellar  growths  often  cause  effusion  which  produces  pressure  inside 
the  skull.  A  tumor  of  the  cerebral  cortex,  as  a  rule,  produces  more 
pain  than  one  in  the  white  matter  deeper  dowu.  Meningeal  growths 
are  also  apt  to  produce  severe  headache,  but  bony  tumors  of  the  skull 
oflen  press  upon  the  brain  to  an  extraordinary  degree  without  causing 
any  symptoms. 

Headaches  due  to  brain-tumor  oAen  hav^  exacerbations  with  a 
r^ularity  suggesting  malarial  disease,  and,  conversely,  care  should  be 
taken  not  to  mistake  malarial  headache  for  brain-tumor. 

After  constant  headache,  the  most  valuable  confirmatory  evidence 
of  brain-tumor  is  ])apitlitis  of  the  optic  nerve,  which  is  present  in 
about  80  per  cent,  of  the  coses.  There  may  also  be  vomiting,  and 
convulsions  if  the  growth  be  in  the  motor  cortex.  Lucnl  paralysis, 
indicating  the  position  of  the  growth,  may  be  entirely  ab.seul,  or  it 
may  exist  and  yet  utterly  mislead  the  physician  as  to  the  focul  area 
which  is  diseoi^d,  since  coses  are  on  rec»rd  iu  which,  for  example,  a 
hemiplegia  has  existed  ond  at  the  post-mortem  examination  the  growth 
has  been  found  in  the  frontal  lobes.  Tumors  of  the  biise  of  the  brain 
cause  focal  symptoms  most  commonly,  and  in  addition  to  unilateral 
choked  disk  we  find  in  many  such  cases  ptosis  from  paralj-sia  of  the 
oculomotor  nerve,  disturbances  in  the  functions  of  the  trifacial  nerve 
in  ils  sensory  filaments,  so  that  painful  tic  (see  chapter  on  Fais  and 
Head)  or  aniesthesia  of  the  face  may  be  present  and  complete  facial 
(Bell's)  jtalsy  may  occur.  If  the  hypoglossal  nerve  is  affected  by  the 
pressure,  the  tongue  is  protruded  to  one  side,  it  develops  hemiatropliy, 
and  disorders  of  siieecb  result.  Hirt  points  out  that  a  tumor  in  the 
anterior  fossa  is  apt  to  produce  i>araly.sis  of  the  olfacton'  and  oculo- 
motor ner\es  and  the  upper  branch  of  the  trifacial.  A  tumor  in  (he 
pituitary  body  causes  pi-esaure  on  the  chiasm  with  resulting  amaurosis, 
ptosis  from  oculomotor  palsy,  and  internal  squint  from  jiaralysls  of 
the  abducens  (sixth),  aniesthesia  of  the  skin  and  muscles  of  the  eye- 
brow, forehead,  nose  and  eye,  from  involvement  of  the  first  division 
of  the  trifacial.  A  tumor  of  the  middle  fos.'^  above  the  dura  causes 
oculomotor  palsy  (ptosis),  pathetinus  paralysis  (dn^vuward  deviation 
of  the  eyeball  from  paralysis  of  the  superior  oblique),  amaurosis  from 
pressure  on  the  chiasm.  On  the  other  hand,  if  it  is  tielow  the  dura, 
the  oculomotor,  the  pathetic,  the  abducens,  aud  the  fiflh  nerve  are 
paralyzed.     When  tumors  occur  in   the  posterior  fossa  they  cause 
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paralysis  of  the  trifacial,  facial^  auditory,  glosso-pharyngeal^  vagus, 
spinal  accessory,  and  abducens,  or,  in  other  words,  cause  anaesthesia 
of  the  upper  part  of  the  face,  facial  paralysis,  deafness,  loss  of  taste, 
irregular  cardiac  action,  loss  of  power  in  sterno-niastoid  and  trapezius 
muscles,  and  internal  squint.  Tumors  of  the  lenticular  and  caudate 
nucleus,  the  interior  portion  of  the  thalamus,  the  corpus  callosum, 
the  fornix,  choroid  plexus,  and  of  any  part  of  the  cerebellum  except 
the  vermiform  process,  may  be  present  without  any  localizing  signs. 

Still  more  localizing  symptoms  are  early  paralysis  of  the  oculo- 
motor nerve  from  a  lesion  in  the  cms,  hemianopsia  in  tumor  of  the 
occipital  lobe,  and  tonic  convulsions  with  preservation  of  conscious- 
ness and  a  staggering  gait  in  tumor  of  the  vermis  of  the  cerebellum. 

Should  amaurosis  be  present,  very  valuable  data  as  to  the  position 
of  the  growth  is  to  be  had  from  a  study  of  the  functions  of  the  eye. 
If  the  pupils  react  properly  to  light,  this  shows  that  the  optic  nerve 
and  tract  are  intact,  or,  in  other  words,  that  the  ocular  reflex  arc  is 
perfect,  and  that  the  lesion  must  be  in  the  ocular  centres  further 
back.  On  the  other  hand,  if  the  reflex  is  absent,  the  growth  is  prob. 
ably  in  the  nerve  or  tract.     (See  chapter  on  the  Eye.) 

The  failure  of  a  pupillary  reaction  may,  however,  depend  upon 
amaurosis  from  lateral  hemianopsia,  in  which  case  we  examine  the 
patient  for  what  is  known  as  ''  Wernicke's  sign  of  hemiopic  pupil- 
lary inaction/'  This  is  done  by  throwing  the  light  by  the  ophthal- 
moscope so  that  it  falls  upon  the  blind  half  of  the  retina.  If  the 
pupil  does  not  react,  we  have  in  all  probability  a  lesion  of  the  optic 
tract  of  that  side  ;  whereas,  if  the  pupil  does  react,  we  have  evidence 
that  the  tract  is  intact  and  there  must  be  a  bilateral  lesion  of  the 
optic  radiations  of  the  occipital  lobes,  or  in  the  centre  of  vision  in 
the  cortex.     (See  chapter  on  Eye.) 

Other  general  symptoms  of  brain-tumor  are  slow  breathing,  par- 
ticularly when  the  patient  sleeps ;  a  slow  pulse,  and,  as  the  growth 
increases,  symptoms  of  cerebral  compression. 

Care  should  be  taken  in  cases  of  constant  severe  headache  that  it 
be  not  thought  due  to  brain-tumor  until  the  possibility  of  its  being 
due  to  syphilitic  arteritis  is  excluded,  for  the  same  mental  depression, 
sharp  exacerbations  of  pain,  and  an  increase  of  pain  at  night,  also 
occur  in  this  state.  There  is  often  nocturnal  delirium  in  these  cases. 
In  arteritis  due  to  syphilis  the  pain  is  usually  diffuse,  whereas  in 
tumor  or  syphilitic  gumma  it  may  be  localized.  Optic  neuritis,  if 
present,  makes  the  diagnosis  of  tumor  certain.    The  chief  symptoms 
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of  syphilitic  arteritis  are  headache,  giddiuess,  weakness  of  groups  of 
muscles,  diflBculty  of  speech  so  that  word8  are  dropped  out,  and  very 
commonly  symptoms  of  general  paresis  develop.  It  is,  however, 
often  impossible  to  separate  headache  due  to  cerebral  syi>hili8  from 
that  due  to  chronic  meningitis  or  cerebral  tumor  due  to  other  causes, 
except  by  the  history  of  specific  infection  or  manifestations  of  this 
disorder  in  scars  or  other  external  signs  of  syphilis. 

Violent  headache  is  the  most  marked  symptom  of  brain-abscess ; 
but  focal  symptoms — that  is,  localized  palsy  pointing  to  the  area 
of  the  abscess — are  very  often  absent,  although  the  localizing  symp- 
toms which  have  just  been  described  as  due  to  tumor  may,  of  course, 
be  due  to  abscess  if  it  is  so  placed  as  to  press  on  nerve-tracts  or 
centres. 

The  rises  of  temj>erature  which  frequently  occur  in  cerebral  al)- 
Boess  are  also  indicative  of  the  presence  of  pus,  while  the  more  rapid 
course  of  the  disease,  often  only  one  or  two  weeks,  points  to  abscess 
rather  than  tumor.  Further  than  this,  choked  disk  is  rare  iu  abscess 
and  commpn  in  cases  of  tumor. 

The  diflBculty  of  separating  the  headache  of  brain-tumor  from  that 
due  to  brain-abscess  is  very  great,  for  the  symptoms  with  the  head- 
ache are  almost  if  not  quite  identical  in  both  cases.  One  of  the 
most  important  of  the  differential  points  is  the  history  of  an  injury 
to  the  head  or  of  the  presence  of  an  infecting  f()cu«,  which  could 
have  caused  cerebral  abscess. 

In  some  cases  of  acute  cerebral  abscess,  particularly  in  children, 
there  is  a  curious  tendency  to  bore  the  head  into  the  pillow,  or,  if 
the  child  is  still  about,  the  head  is  rubbed  or  butted   into   the  wall 
or  against  the  body  of  the  nurse.     These  symptoms  are,  however, 
absent  in  the  slow,  insidious  forms. 

When  the  physician  has  made  a  diagnosis  of  cerebral  abscess  from 
the  headache  and  associated  symptoms,  he  must  not  be  misled  into 
a  reversal  of  his  diagnosis  by  marked  improvement  iu  the  patient, 
who  may  so  far  recover  as  to  go  back  to  his  occupation,  for  it  some- 
times happens  that  a  remission  or  latent  period  develops  in  the  sul)- 
acute  forms  of  abscess.  During  this  apparent  remission,  however, 
the  temperature  is  rarely  constantly  normal,  and  the  patient  is  any- 
thing but  well,  and  chilly  sensations  may  be  present. 

Severe  headache  well  diffused  over  the  skull,  coming  on  rather 
rapidly  and  associat(»d  with  fever,  stiffness  of  the  back  of  the  neck, 
vomiting,  photophobia,  delirium,  and,  finally,  stupor  and  paralysis, 
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is  probably  due  to  meningitia  or  to  tubercular  meDlngitiR,  effusion 
at  the  base  of  the  brain,  or,  more  rarely,  to  the  onset  of  a  severe 
attack  of  one  of  the  acute  infectious  diseases. 

If  the  disease  be  tubercular  meningitis,  the  hmd-pains  will  often 
be  paroxysmal  iu  character,  so  that  the  patient  will  at  intervals  of 
varying  length  give  vent  to  sharp  cries,  evidently  due  to  a  sudden 
dart  of  |Kiin.  Vomiting  may  also  be  present  and  ocular  symptoms 
develop,  such  as  ptosis,  strabismus,  and  unequal  pupils,  with  a  slug- 
gish reaction.     The  febrile  movement  will  be  irregular,  now  high, 


then  very  low  ;  the  temper  peevish,  if  cousciousuoss  is  present ;  and 
the  skin  pale  and  trausparent.  In  the  severe  aud  rapid  cases  of 
tubercular  meningitis  marked  deltriutn  comes  on,  the  patient  picks 
the  bedclothes,  aud  there  are  tenderness  and  stiffness  of  the  nape  of 
the  neck.  Piilmonarv  signs  of  tuberculous  disease  are  often  present. 
Care  must  be  taken  that  the  case  is  not  mistaken  for  and  thought  to 
be  typhoid  fever,  which  it  may  closely  resemble  in  its  early  stages 
when  headache,  malaise,  languor,  and  remitting  delirium  are  present. 
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The  symptoms  of  meDingitis  are,  however,  closely  followed  by  those 
due  to  thrombosis  of  the  cerebral  sinuses,  so  closely,  indeed,  that  only 
the  presence  of  the  typical  signs  of  such  occlusions  can  determine  the 
diagnosis.  Thus,  if  the  superior  longitudinal  sinus  is  affected  by 
thrombosis,  there  may  be  epistaxis  from  distention  of  the  nasal  veins, 
and  the  temporal  veins  will  be  swollen  and  the  near-by  tissues  oedema- 
tons  through  their  close  connections  with  the  sinus  through  the  emis- 
sary veins  of  Santorini,  which  escape  from  the  skull  by  way  of  the 
parietal  foramina.  (Fig.  185.)  In  children  there  is  usually  in  such 
cases  bulging  of  the  fontanelles  and  heaviness.  Somnolence  or  deli- 
rium may  be  present  with  many  of  the  characteristic  symptoms  of 
meningitis.  This  condition  usually  arises  in  connection  with  chronic 
exhausting  diseases,  such  as  long-continued  diarrhoea  and  the  con- 
tinued fevers. 

Thrombosis  of  the  cavernous  sinus  is  usually  accompanied  by 
quite  typical  symptoms.  There  is  oedema  of  the  eyelids  and  finally 
of  the  entire  side  of  the  face  on  the  side  of  the  affected  sinus,  but 
this  facial  symptom  may  be  absent  or  very  fleeting  in  its  duration. 
Sometimes  there  is  exophthalmia,  and  if  the  thrombus  is  septic  a 
phlegmonous  inflammation  of  the  orbital  connective  tissue  may 
occur.  These  symptoms  are  due  to  the  communication  between  the 
sinus  and  the  ophthalmic  veins.  Finally,  as  pointed  out  in  the 
chapter  on  the  Face  and  Head  and  on  the  Eye,  paralysis  of  the  oculo- 
motor nerve,  the  ophthalmic  branch  of  the  fifth  nerve  and  of  the 
adducens  and  patheticus  may  occur,  as  these  nerves  pass  through  the 
cavernous  sinus  or  in  its  walls.  Nearly  always  thrombosis  of  the  cav- 
ernous sinus  results  from  some  diseased  processes  nmr-by,  as  in  disease 
of  the  middle  ear  and  mastoid.     Sometimes  the  affection  is  bilateral- 

If  the  lateral  sinus  is  affected  by  thrombosis,  there  is  usually 
marked  oedema  back  of  the  ear,  owing  to  the  clot  extending  to  the 
small  veins  of  the  scalp,  which  pass  through  the  mastoid  and  pos- 
terior condyloid  fommina.  The  external  jugular  vein  on  the  affected 
side  is  partly  collapswl  particularly  on  full  inspiration  (Gerhardt's 
symptom).  Rarely  this  vein  may  be  unduly  distended  (Fig.  186). 
Thrombosis  of  the  lateral  sinus  occurs  far  more  frequently  than  that 
of  the  other  sinuse^s.  Suppurative  otitis  is  its  most  common  cause, 
and  agonizing  earache  is  therefore  a  symptom  often  asso<4ated  with  it. 

Not  only  may  cerebral  thrombosis  present  symptoms  resembling 
those  of  meningitis,  but  in  addition  those  of  cerebral  abscess. 

Violent  headache  with  vertigo,  staggering,  and  confusion  of  thought. 
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followed  by  uncoDsciousDess,  may  follow  meningeal  hemorrhage  due 
to  disease  of  the  bloodvessels,  which  are  ruptured  by  some  strain  or 
by  increased  blood-pressure  under  the  influence  of  stimulants.  Hemi- 
plegia or  localized  spasms  may  be  present.  The  patient  may  survive 
several  days  in  severe  cases,  or  may  recover  if  the  hemorrhage  is 
small ;  but  usually  a  hemorrhage  lai^  enough  to  cause  marked 
symptoms  is  large  enough  to  cause  death. 


■nd  cBT«riioiu  ilnuKB 


The  individual  affected  by  a  meningeal  hemorrhage  will  usually 
be  plethoric,  and,  with  the  symptoms  just  described,  will  suffer  from 
photophobia,  extreme  sensitiveness  to  the  slightest  noise,  and  pain 
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radiating  down  the  neck  and  trunk,  which  occurs  in  paroxysms. 
Localized  paralysis  is  rarely  present. 

The  presence  of  severe  vertical  headache  in  a  middle-aged  person 
who  is  insane  and  who  is  a  male  may  indicate  pachymeningitis  in- 
terna hemorrhagica  (hjematoma  of  the  dura)  ;  but  usually  the  insane 
patient  does  not  complain,  and  an  ante-mortem  diagnosis  of  this  state 
is  not  made. 

Headache  resulting  from  heat-stroke  or  thermic  fever  is  usually 
the  result  of  meningeal  congestion  or  inflammation,  and  is  one  of  the 
most  annoying  symptoms  of  convalescence.  It  is  apt  to  be  greatly 
increased  by  moving  the  head,  and  is  relieved  by  venesection. 

The  earlier  stages  of  smallpox  and  pneumonia  of  the  croupous  type 
are  often  periods  of  violent  headache,  which  symptom  in  the  former 
instance  decreases  with  the  appearance  of  the  rash,  and  in  the  case  of 
croupous  pneumonia  so  closely  resembles  tlie  headache  and  associated 
symptoms  of  meningitis  that  a  diagnosis  in  the  absence  of  pulmonary 
signs  may  be  impossible.  In  every  case  in  which  such  symptoms 
occur  the  lungs  should  be  examined. 

Headache  is  a  constant  symptom  in  many  cases  of  typlioid  fever 
in  the  early  stages,  but  the  peculiar  tongue  (see  chapter  on  Tongue), 
the  tendency  to  diarrhoea,  the  general  systemic  symptoms,  and  the 
facies  of  the  patient  will  usually  make  its  cause  clear.  More  or  less 
violent  headache  is  often  seen  in  measles,  and  depends  probably  to  a 
great  extent  uj)on  the  engorgement  of  the  nasal  mucous  membrane, 
or,  in  other  words,  has  the  same  causative  factor  as  has  an  acute 
*'  cold  in  the  head  ''  in  producing  cephalalgia. 

Gruening  is  quoted  by  de  Schweinitz  as  asserting  that  early  morning 
headache  is  often  due  to  nasal  catarrh.  This  is,  of  course,  only  true 
if  digestive  troubles,  which  are  often  due  to  alcohol,  and  renal  dis- 
orders are  excluded.  Severe  morning  headache,  or  dull  headac'he  on 
just  waking  up  may  be  due  to  nocturnal  attacks  of  epilepsy,  of  which 
the  patient  is  ignorant.  If  the  tongue  is  bitten  or  the  bed  wet  with 
urine,  this  diagnosis  is  strongly  indorsed. 

Violent  headache  is  often  present  during  tlie  febrile  stage  of 
intermittent  fever  and  is  often  a  complicating  sym])toni  of  fever 
of  the  remittent  type.  In  this  connection  the  ])hy8ician  should 
remember  that  violent  neuralgia  of  the  supraorbital  nerve  is  some- 
times due  to  malarial  poisoning,  and  is  called  '^  brow  ague." 

Headache  is  often  due  to  amemia,  whether  it  be  the  result  of  hem- 
orrhage or  of  the  deficient  formation  of  blood.     The  pain  is  usually 
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frontal,  there  are  often  gid  liness  on  movement,  palpitation  of  the 
heart,  a  peculiar  sensation  in  the  head,  and  pallor  of  the  skin.  An 
examination  of  the  blood  will  usually  reveal  the  cause  to  be  in  this 
tissue. 

Headache  sometimes  results  from  valvular  heart  disease.  Thus 
in  mitral  regurgitation  it  is  often  associated  with  vertigo,  stupor, 
sleepiness,  and,  as  night  approaches,  a  mild  delirium  may  come  on. 
Its  probable  cause  is  congestion  of  the  brain. 

Rarely  intracranial  aneurisms  produce  headache,  and  when  they 
are  of  the  diffuse  miliary  variety  this  symptom  may  be  a  prodromal 
one  before  an  attack  of  apoplexy.  Large  aneurisms  may,  however, 
exist  without  severe  headache,  and  the  position  of  the  pain  in  no  way 
indicates  the  seat  of  the  aneurism,  save  that  aneurism  of  the  basilar 
artery  may  cause  occipital  pain.  Auscultation  might  possibly  reveal 
a  murmur. 

Headache  may  also  arise  from  disease  of  the  skull  bonee,  either 
caries,  ostitis,  or  periostitis,  which  result  from  injury,  infection  by 
syphilis  or  other  infecting  cause,  such  as  typhoid  fever  or  tuber- 
culosis ;  but  there  is  nothing  diagnostic  about  the  headache  in  these 
cases  save  that  it  is  generally  most  severe  in  the  area  involved,  and 
pressure  over  that  part  may  elicit  more  or  less  pain  or  tenderness. 

Violent  neuralgia  or  shooting  headache  may  be  produced  by  ex- 
posure to  cold,  with  resulting  inflammation  of  the  nerve-sheath  ;  by 
dental  caries,  and  by  middle-ear  disease  or  disease  in  the  external 
auditory  canal. 

When  headache  is  present  in  the  course  of  croupous  pneumonia  it 
often  lasts  till  crisis,  but  in  some  cases  ceases  by  the  third  day.  The 
chest  should  always  be  carefully  examined  in  all  eases  of  severe 
headache  with  fever  for  signs  of  pulmonaiy  disease. 

Vertigro. 

Vertigo  is  a  condition  in  which  the  patient  feels  as  if  he  were 
losing  his  equilibrium.  Sometimes  he  feels  a?  he  were  whirling 
around  from  right  to  left  or  left  to  right,  sometimes  as  if  falling 
forward  or  backward,  and  sometimes  he  seems  stationary,  while  all 
his  surroundings  whirl  round  or  rise  up  to  or  fall  away  from  him. 
Although  a  symptom  which  in  itself  lacks  danger,  vertigo  always 
produces  great  discomfort,  if  not  fear.  Vertigo  arises  from  the 
patient  l)eing  subje3ted  to  a  whirling  motion,  from  rough  sea-voy- 
ages, and  from  indigestion,  deficient  circulation,  or  excessive  cerebral 
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Often  it  is  due  to  the  cerebral  anffimia  arisiog  from  ex- 

rhagp.     Wlieu  it  arises  from  indigestion  it  is  probably 

b  X   irritation,  and   perhaps  to  the  absorption    of    toxic 

(I  symptom  has  a  far  more  serious  significance  wbeu  it 

ruui  organic  dis(?iise.    The  most  common  lesions  whiob  cmi^e  it 

le-car  disease,  Mfinifere's  disense,  tumors  of  the  cerebellum, 

ttip  poDt,  of  the  crura  cerebri,  and  the  corpora  quadrigemitia. 

»  also  is  not  only  a  premonitory  sign  of  on  epileptic   attack, 

■:  in  the  cplieptic  state  called  pdlf.  mal  or  minor  epilei>sy  it   is 

1  the  only  symptom.     In  persons  with   atheromatous  arteries  it 

very  common,  and  sometimes  it  is  a  persistent  symptom  for  some 

s  before  an  apoplectic  seizure.     It  is  also  present  in  disseminated 

erosis.     Finally,  many  drugs,  uuch  as  cjuiniue  and  the  salicylates, 

nay  produce  it. 

As  the  diagnostic  ]>oint£  connected  with  most  of  the  lesions  here 
named  are  discussed  elsewhere  in  this  book,  only  M^niSre's  disease 
will  be  mentioned  at  this  plare.  In  addition  to  vertigo  the  charac- 
teristic symptoms  of  M^ni^re's  disease  are  vomiting,  noises  in  the  ears, 
and,  finally,  deafness.  The  vertigo  may  be  so  severe  that  the  patieat 
&IIb  to  the  ground.  Aural  examinations  are  usually  futile  in  dis- 
covering any  cause.  Some  authorities  believe  the  disease  to  be  due 
to  a  neurosis  of  the  vasomotor  nerves  supplying  the  semicircular 
canals. 

An  unknown  form  of  vertigo  iu  America,  the  paralyzing  vertigo 
of  Switzerland,  described  by  Gerlic,  is  a  paroxysmal  vertigo  with 
great  loss  of  power  in  the  limbs,  partial  ptosis,  and  preserved  con- 


CHAPTER    III. 

COMA  OR  UNCONSCIOUSNESS. 

Coma  is  a  condition  of  unconsciousness  or  insensibility  from 
which  the  patient  can  be  roused  but  partially  or  not  at  all,  and  it 
may  arise  from  injuries  to  the  head,  while  the  patient  is  in  other- 
wise perfect  health,  which  injuries  produce  laceration  of  the  brain- 
8ul)stancey  cerebral  or  meningeal  hemorrhage,  or  concussion.  Again, 
it  may  be  due  to  the  influence  of  certain  poisons,  as  alcohol,  opium, 
chloral,  cannabis  indica,  very  large  amounts  of  the  bromides,  or  poi- 
sonous doses  of  other  narcotics.  Thirdly,  it  may  arise  from  auto- 
intoxication, as  in  uraemia  resulting  from  renal  disease ;  in  cases  of 
profound  exhausting  disease,  like  typhoid  fever  or  ulcerative  endo- 
carditis; in  cases  of  diabetes,  or  from  acute  yellow  atrophy  of  the 
liver  and  pernicious  malarial  fever.  Fourth,  as  a  coincident  symp- 
tom or  sequel  of  hemorrhage  into  the  brain  (apoplexy),  as  the  result 
of  an  epileptic  attack,  of  a  cerebral  embolism  or  thrombosis,  of  throm- 
bosis of  the  cerebral  sinuses,  of  cerebral  abscess,  of  pachymeningitis, 
leptomeningitis,  or  cerebro-spinal  meningitis,  of  cerebral  syphilis,  of 
general  paralysis,  multiple  sclerosis,  and  heat-stroke.  The  various 
poiuts  in  connection  with  the  diagnosis  of  coma  from  head-injuries 
are  to  be  found  in  surgical  treatise-*,  and  the  history  of  a  head-injury 
or  the  very  presenc-e  of  any  injuries  to  the  head  is  an  important  point 
to  be  sought  after  in  the  diagnosis.  Care  should  be  taken,  however, 
that  any  head-injuries  found  to  be  present  are  not  the  result  of  a  fall 
due  to  the  onset  of  sudden  unconsciousness,  rather  than  that  they 
are  the  cause  of  the  coma. 

The  coma  of  acute  alcoholic  poisoning  is  characterized  by  profound 
insensibility,  great  muscular  relaxation,  loss  of  the  ocular  reflexes, 
and  great  fulness  of  the  bloodvessels  of  the  neck  and  face  in  the 
early  stages,  but  finally  ghastly  pallor  of  the  face  as  the  coma 
deepens  on  the  approach  of  death.  The  skin  is  moist  and  warm 
at  first,  but  aflerward  l)ecome8  cold.  The  pupils  are  usually  mod- 
erately dilated  ;  the  pulse  is  rapid,  at  first  strong,  then  more  and 
more  feeble  ;  and  the  respiration  stertorous  and  heavy.  The  sphinc- 
ters, as  a  rule,  are  not  relaxed,  although  they  may  be  so  in  rare  cases. 
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The  bodily  temperature  in  severe  alcoholic  poisoning  progressively 
falls  from  1°  to  6°  F.  below  normal. 

Alcoholic  coma  is  to  \ye  separated  from  that  due  to  opium-poison- 
ing by  the  absence  of  the  contracted  pupils  and  slow  breathing  of 
the  latter  condition,  in  addition  to  the  other  symptoms  named  be- 
low in  discussing  that  condition  ;  from  coma  due  to  cranial  fracture 
by  the  absence  of  any  history  or  sign  of  head-injury* ;  from  chloral- 
poisoning  by  the  history,  the  greater  fall  of  body-temperature  and  the 
great  feebleness  of  the  heart  and  respiration  produced  by  chloral. 
It  may  be  impossible  to  separate  alcoholic  poisoning  from  that  of 
cannabis-indica-poisoning  except  for  the  fairly  strong  pulse  gen- 
erally found  in  the  latter  condition^  and  the  history  of  the  patient 
having  taken  the  hemp  or  complained  of  the  peculiar  sense  of  pro- 
longation of  time  before  the  coma  came  on. 

The  symptoms  accompanying  the  coma  of  opium- poisoning  are 
heavy  sleep,  preceding  the  deep  unconsciousness,  during  which  the 
patient  can  usually  be  aroused  by  shouting  in  his  ear  or  by  violent 
shaking,  but  sinks  back  into  slumber  at  once  on  being  undisturbed. 
The  face  is  suffused  and  reddened  and  may  be  finally  distinctly  cya- 
notic, and  the  breathing  puffing  and  stertorous.  When  the  patient 
is  awakened  he  breathes  more  rapidly,  and  for  this  reason  the  duski- 
ness of  the  face  disappears  and  the  normal  hue  returns.  Death  never 
occurs  in  the  second  stage  of  opium-poisoning  from  the  poison  alone  ; 
but,  if  disease  is  present,  death  may  take  place  at  this  time.  The 
pupils  are  contracted  to  pin-points.  The  third  or  fatal  stage  emerges 
from  the  sec^ond  by  a  gradual  process,  so  that  no  abrupt  line  of 
separation  can  be  noted.  The  face  bea)mes  at  first  more  cyanotic, 
then  pale  and  livid ;  the  respirations,  which  have  been  eight  to  ten 
in  the  minute,  are  now  only  four  or  five  ;  and,  finally,  such  pro- 
longed pauses  oc«ur  that  all  hope  of  another  respiration  is  lost  by 
the  attendant.  While  the  slow  breathing  is  at  first  deep,  it  now 
rapidly  becomes  shallow,  and  relaxation  is  present  to  the  greatest 
degrcH?.  The  skin,  previously  dry,  is  wet  with  the  sweat  of  death ; 
the  patient  is  so  deeply  narcotized  that  nothing  can  arouse  him  and 
he  dies  from  respiratory  failure,  although  the  heart  ceases  almost 
simultaneously  from  the  asphyxia.  The  pupils  do  not  dilate  in  the 
third  stage,  except  in  the  relaxation  of  death. 

In  view  of  the  frequency  with  which  alc^oholic  and  opium-poison- 

>  The  physician  must  not  forget  that  a  fall  from  alcoholism  may  result  in  cranial  fracture. 
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ing  are  confused,  the  following  table  is  apjiended,  which  will  be 

found  of  value  in  making  a  differential  diagnosis  as  to  the  condition 

of  the  patient : 

Opium-poisoning  and  Alcoholism. 

Opium-poisoning.  Alcoholism. 

1.  Pupils  contracted.  1.  Pupils  normal  or  dilated. 

2.  Respiration  and  pulse  slow  and  Aill.  2.  Respiration  nearly  normal ;  pulse  rapid, 

and  finally  feeble. 

3.  Face  sufilised  and  cyanoeed.  8.  Face  may  be  pallid. 

4   Skin  warmer  than  in  alcoholic  poisoning.        4.  Skin  cool,  perhaps  moist. 
5.  Pulse  slow,  strong,  and  full  till   late  in      5.  Pulse  rapid,  at  first  strong,  then  weak, 
poisoning. 

There  is  scarcely  any  difference  as  to  consciousness  in  ihese  two 
conditions. 

When  a  poisonous  dose  of  chloral  is  taken  by  man  the  person 
soon  falls  asleep  and  then  sinks  into  a  deep  coma.  The  respirations 
become  at  first  slow  and  labored,  then  shallow  and  feeble.  The 
pulse,  at  first  perhaps  a  little  slowed,  soon  becomes  rapid,  thready, 
and  shuttle-like,  and  is  finally  lost  at  the  wrist.  The  face  is  white 
and  livid,  the  forehead  and  the  hands  covered  with  a  cold  sweat, 
and  the  pupils,  which  are  at  first  contracted,  soon  become  widely 
dilated.  Absolute  muscular  relaxation  is  present,  and  it  is  impos- 
sible to  arouse  the  patient. 

The  coma  oturwmia  may  come  on  gradually,  but  most  commonly 
its  onset  is  sudden  and  follows  a  ursemic  convulsion.  It  possesses 
no  diagnostic  sign  or  signs  which  clearly  separate  it  from  the  uncon- 
sciousness or  coma  following  epileptic  attacks,  and,  as  the  ursemic 
convulsion  is  usually  typically  epileptic  in  character,  the  differential 
diagnosis  is  very  difficult.  An  examination  of  the  urine,  if  it  can 
be  obtained  by  the  catheter  or  otherwise,  will  indicate,  but  not  prove, 
the  presence  of  uraemia  if  albumin  be  found  in  either  large  or  small 
amounts,  aud  the  presence  of  very  little  urine  in  the  bladder,  indicat- 
ing anuria,  may  be  of  some  diagnostic  significance.  On  the  other 
hand,  if  the  urcemia  be  due  to  chronic  contracted  kidney,  the  urine 
may  be  plentiful,  the  albumin  scanty,  but  the  low  specific  gravity 
be  noteworthy.  The  pulse  is  usually  very  slow,  often  but  forty  to 
fifty,  but  the  arterial  tension  is  high,  so  that  the  artery  feels  hard 
and  unyielding.  The  temperature  of  the  body  is  usually  very  low 
in  those  severe  cases  which  are  free  from  convulsions  and  have  a 
progressively  downward  course ;  so  low  a  point  as  91°  to  95°  being 
sometimes  reached,  at  which  time  the  patient  is  usually  moribund 
from  collapse.     When  convulsions  are  present  the  temperature  may 
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rise  as  high  as  108°,  and  there  may  be  in  some  cases  a  severe  chill, 
followed  by  fever,  and  this  again  by  collapse.  The  respiration  is 
nearly  always  very  deep,  and  sometimes  very  much  quickened.  If 
a  preceding  history  of  prolonged  nausea,  attacks  of  colliquative  diar- 
rhoea, and  vertiginous  symptoms  can  be  discovered  as  symptoms  lead- 
ing up  to  the  unconsciousness,  these  will  add  to  the  array  of  unemic 
probabilities.  The  coma  of  uraemia  is  not  necessarily  a  fatal  symp- 
tom. Even  in  very  severe  cases  remarkable  recoveries  sometimes 
occur. 

Coma  resulting  from  diabetes  mellUua  is  of  far  graver  import,  as 
it  commonly  terminates  the  patient's  life.  There  may  or  may  not 
be  any  prodromes,  and  there  may  or  may  not  be  any  history  of  an 
exciting  cause  for  the  coma  to  be  superimposed  upon  the  already 
present  disorder  of  nutrition.  Sometimes  it  is  provoked  by  severe 
exercise  or  great  mental  strain  or  emotion.  When  unconsciousness 
does  not  come  on  at  once  the  patient,  after  suffering  from  nausea, 
headache,  and  respiratory  oppression,  suddenly  becomes  anxious,  de- 
lirious and  violent,  then  drowsy  and  deeply  comatose.  The  pulse  is 
not  particularly  noteworthy,  but  is  usually  full  and  not  ver}^  tense. 
The  respirations  are  deep  and  often  very  noisy,  but  at  about  the 
normal  rate,  although  sometimes  they  may  be  rapid  in  the  condition 
called  diabetic  dyspnoea.  The  l)ody-tem{>erature  falls  very  greatly, 
even  below  90°  F.  The  respiratory  changes  and  those  in  temperature 
may,  therefore,  be  very  much  like  those  of  urjemia;  but  in  association 
with  the  coma  of  diabetes  mellitus  there  are  two  pathognomonic 
symptoms :  First,  the  sweet  odor  of  the  l)reath,  which  smells  like 
the  aroma  of  a  pear  or  apple,  or  a  faint  odor  of  chloroform  ;  and, 
second,  the  presence  of  sugar  in  the  urine,  which  secretion  becomes 
dark  red  on  the  addition  of  chloride  of  iron. 

Ordinary  coma  is  rare  in  typhoid  fever  ;  it  is  usually  replaced  by 
what  is  called  coma-vigil,  in  which  the  patient,  in  a  semi-unconscious 
state,  keeps  muttering  as  half  awake,  day  or  night.    It  is  a  grave  sign. 

The  coma  of  acute  yellow  atrophy  of  the  liver  is  generally  preceded 
by  headache,  nausea,  anorexia,  and  perhaps  fever,  followed  by  ner- 
vous excitement  or  restlessness,  and  then  mental  hebetude,  which  is 
often  accompanied  by  a  noisy  delirium  which  may  amount  to  mania. 
Finally,  after  several  days,  coma  comes  on  and  gradually  becomes 
more  and  more  profound  till  death  takes  place.  Some  of  these 
symptoms  resemble  tho?e  of  uriemia  or  diabetic  poisoning,  but  the 
<K)ma  of  acute  yellow  atrophy  has  in   addition  these  characteristic 
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signs,  namely,  jaundice,  bile-stained  urine,  marked  shrinking  of  the 
liver-dulness,  enlargement  of  the  spleen,  and  hemorrhages  into  the 
skin,  or  these  effusions  may  take  place  into  the  bowels  and  stomach. 
The  urine  is  singularly  free  from  urea,  but  contains  leucin  and 
tyrosin  in  large  amounts.  (See  chapter  on  Urine  for  description  of 
leucin  and  tyrosin  crystals.) 

The  coma  of  apoplexy  may  be  sudden  or  gradual  in  its  onset;  gen- 
erally it  rapidly  appears  after  the  first  symptoms  of  cerebral  hemor- 
rhage develop.  The  loss  of  consciousness  may  be  partial  or  absolute, 
generally  the  latter  if  the  leakage  from  a  ruptured  vessel  be  great. 
The  respirations  become  stertorous,  generally  more  rapid  than  nor- 
mal, and,  if  a  fatal  result  is  in  prospect,  are  rhythmically  irregular; 
that  is,  they  are  now  very  slow,  then  gain  in  speed  gradually  till 
they  become  very  fast,  then  the  speed  and  vigor  gradually  fall  till 
they  are  as  feeble  and  slow  as  before  (Cheyne-Stokes  respiration). 
The  history  of  preceding  paralysis  in  one  side,  or  the  presence  of  this 
loss  of  power  if  it  can  be  demonstrated,  the  unequal  pupils,  the  draw- 
ing of  the  face  away  from  the  paralyzed  side,  a  strong,  bounding  pulse, 
and  generally  raised  temperature  finish  the  clinical  picture  of  the 
coma  of  («rebral  hemorrhage.  If  death  does  not  ensue,  consciousness 
may  return,  and  the  patient  progress  to  recovery  ;  but  sometimes 
after  several  days  of  apparent  convalescence  a  secondary  fatal  irrita- 
tive coma  comes  on,  associated  with  high  fever.  This  is  usually  of 
ominous  portent  and  is  readily  recognized  because  of  the  history, 
(See  chapters  on  the  Arm  and  on  the  Leg  and  on  Hemiplegia.) 

The  coma  of  cerebral  hemorrhage  is  unfortunately  often  taken  for 
acute  alcoholism,  particularly  as  the  latter  state  often  produces  the 
hemorrhage.     The  following  table  is  designed  to  separate  them  : 

Acute  Alcoholism  and  Apoplexy. 


Alcoholi9m. 

1.  Pulae  rapid,  compressible,  and  weak. 

2.  Skin  moist,  or  relaxed  and  cool. 

3.  Bodily  temperature  lowered. 

4.  Pupils  equally  contracted    or  dilated; 

generally  dilated. 

5.  No  hemiplegia. 

6.  Breathing  not  so  stertorous  nor  so  one- 

sided in  lips. 

7.  No  facial  palsy. 

8.  Unconsciousness  may  not  be  complete. 


OrebrcU  Hemorrhage. 

1 .  Pulse  apt  to  be  strong  and  slow. 

2.  Skin  hot  or  dry. 

8.  Bodily  temperature  raised. 

4.  Pupils  unequal. 

5.  Uemipl^ia;  one  side  tossed,  the  other  re- 

maining motionless. 

6.  Respiration  stertorous,  the  lips  being  in- 

flated  on  one  side  on  expiration. 

7.  Facial  palsy. 

8.  Unconsciousness  complete. 


The  smell  of  alcohol  in  the  breath  is  no  guide,  as  acute  alcoholism 
may  have  caused  the  rupture  of  a  cerebral  bloodvessel. 
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I  cerebral  mftening,  following  emboliBm  or  f  hronibo^iB, 

I  athcr  than  those  diBcussed  iu  tlie  cliagDosis  of  tliese 

I  aection  with  h^mipl^ia  (which   sec).     Coma   due  fo 

II  he  sinuaes  of  the  brain  is  aLcompaniotl  by  the  fbllow- 

Bymptoms,  namely,  irritation  or  paralysis  of  theci'anial 

suiting  in  strabismus,  uystujrmus,  and  lockjaw,  stiffness   of 

"k,  ajid  clonic  spasms.     If  tlic  cavernous  biiiub  is  thrombosed, 

I  generally  be  found  stasis  of  the  veins  ia  the  eye,  wbich 

<ns  rt'iinal  congostion.     The  cyel»all  may  be  protruded,  the  eye- 

wollen,  and  |)erhap9  loss  of  functlou  in  the  oculomotor   nerve 

'  be  present,  causing  ptosis,  and,  if  the  abdiicens  is  affected,  cans- 

itcmal  strabismus  from  paralysis  of  the  external  rectus.      If  the 

sverse  sinos  is  involved,  there  will  probably  fje  cedema  behind  the 

,  and,  if  the  petrosal  sinus  or  internal  jugular  be  obstructed,  the 

■roximal  part  of  the  vein  collapses.     Thrombosis  of  the  superior 

agitudinal  sinus  causes  epistaxis  and  engorgement  of  the  temporal 

'eins.     Thrombosisof  any  of  these  sinuses,  however,  may  be  present 

without  these  signs.     Coma  due  to  subdural  hemorrhage  (paehynien- 

ingitis  interna  hemorrhagica)  is  jwculiar  in  the  fact  tliat  its  onset  is 

usually  very  slow,  anil  the  signs  of  nervous  irritiitioii  last   a   long 

time  and  are  quite  violent,  often  amounting  to  epileptic  paroxysms. 

Commonly,  too,  there  will  be  rigidity  of  one  limb,  but  the  cranial 

nerves  usually  escape.     The  coma  usually  follows  these  signs,  and 

the  condition  is  peculiarly  common  in  the  clironic  in.sane  and   iti 

paretic  dements. 

Coma  from  cerebral  abscess  is  accompanied  by  symptoms  closely 
resembling  those  of  acute  meningitis.  The  patient  is  dull  and  delir- 
ious ;  has  headache,  fever,  and  often  has  a  hyperpyrexia.  The  sen- 
Bibility  l)ecoraes  less  and  less,  and  deepens  into  the  coma  which  ends 
in  death  if  relief  is  not  given.  The  localizing  symptoms  of  paral- 
ysis may  indicate  that  a  lesion  is  in  a  certain  ))art  of  the  brain;  but 
generally  these  signs  are  absent,  because  cerebral  abscess  is  usually 
in  the  frontal  lobes.  If  there  is  a  history  of  injury,  purulent 
otitis,  infectious  disease  involving  other  parts,  such  as  septicsemia 
from  wounds  or  empyema,  and  if  there  are  vertigo,  vomiting  and 
headache,  fever,  and  an  absence  of  ehoked  disli  of  the  optic  nerve, 
the  diagnosis  is  probably  cerebral  abscess;  but  a  long  duration  of 
months  is  no  sign  that  it  is  not  abscess,  as  these  cases  often  run  a 
very  prolonged  course. 
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The  coma  of  purulent  lepto-meningitis  resembles  that  of  abscess 
in  many  of  its  associated  symptoms^  but  the  intense  headache,  the 
rapid  development  of  delirium  and  unconsciousness,  the  stiffness  of 
the  neck,  the  optic  neuritis  and  disturbed  movements  of  the  ocular 
muscles,  combined  with  the  absence  of  a  history  of  septic  absorption, 
may  make  a  differential  diagnosis  possible.  Purulent  lepto-menin- 
gitis  is  rare,  but  it  sometimes  occurs  in  association  with  croupous 
pneumonia,  and  the  presence  of  this  disease  will  point  to  the  cause 
of  the  coma.  The  coma  due  to  epidemic  cerebrospinal  meningitis 
is  diagnosed  by  the  characteristic  rigidity  of  the  neck,  excessive 
headache  preceding  the  unconsciousness,  the  disturbances  of  the 
cranial  nerves  producing  strabismus,  unilateral  or  bilateral  ptosis, 
nystagmus,  impaired  pupillary  reaction,  mydriasis  and  myosis.  The 
face  is  often  painfully  distorted.  The  presence  of  an  epidemic,  of 
course,  makes  the  diagnosis  clear. 

Cerebral  syphilis  may  result  in  the  production  of  coma  by  pro- 
ducing hemorrhage,  embolism,  arteritis,  tumor  of  the  brain,  or 
almost  any  other  lesion,  and  its  diagnosis  as  the  cause  of  an  attack 
of  coma  is  not  easy.  Of  course,  a  history  of  syphilitic  infection  and 
the  presence  of  symptoms  of  this  condition  in  a  patient  who  is  too 
young  to  have  secondary  arterial  changes  from  age  render  the 
probability  of  syphilis  as  a  cause  very  great.  Scars  on  the  skin  (see 
chapter  on  Skin)  may  show  specific  taint. 

When  coma  results  from  general  paralysis  it  usually  succeeds  the 
peculiar  epileptic  attacks  which  come  on  late  in  that  disease,  and  the 
history  of  delusions,  tremor  of  the  hands,  peculiar  speech,  loss  of 
the  reflexes,  with  earlier  milder  attacks,  like  the  one  before  us,  com- 
bined with  the  age  of  the  patient,  render  a  diagnosis  possible. 

Practically  identical  symptoms  may  attend  the  development  of 
coma  from  multiple  sclerosis,  and  without  the  history  of  the  latter 
affection  the  diagnosis  may  be  impossible.  If  this  history  shows  a 
spastic  gait  and  intention-tremor,  nystagmus,  mental  weakness,  and 
heightened  reflexes,  the  probability  of  the  attack  being  due  to  mul- 
tiple sclerosis  is  increased. 

Coma  is  sometimes  seen  as  a  later  manifestation  of  Addison's 
disease,  and  it  often  develops  very  suddenly. 

Heat-stroke  produces  coma  as  one  of  its  almost  constant  symp- 
toms. The  history  of  exposure  to  heat  and  the  hyperpyrexia  are 
the  two  diagnostic  points  of  importance.     (See  Fever.) 
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Sudden  unnonseiousuesa  may  arise  from  heart-failure  due  to  dis- 
ease or  fright ;  we  call  this  fainting.  Frequent  attacks  of  this  char- 
acter should  cause  the  physician  to  listen  to  the  heart  to  discover  if 
there  is  valvular  disease,  particularly  aortic  stenosis  and  fatty  heart, 
and  he  should  ire  on  the  outlook  for  renal  difficulty.  Sometimes 
sudden  uucousoiousness  will  be  due  to  petit  mal  or  minor  epilepsy. 


CHAPTER    IV.^ 

CONVULSIONS  OR  GENERAL  SPASMS. 

The  convulsions  of  epilepsy  in  its  various  forms — Of  infancy — Of  hysteria — ^Tetanic 

convulsions — Spasms — Chorea. 

A  CONVULSION  is  a  condition  in  which  by  reason  of  sudden  tonic 
or  clonic  contractions  of  groups  of  muscles  the  body  in  whole  or 
in  part  is  thrown  into  spasmodic  movements.  Convulsions  can  be 
divided  into  those  which  are  clonic  or  epileptiform  and  those  which 
are  tonic  or  tetanic.  Further,  it  is  a  general  rule  that  convulsions 
which  are  epileptiform  or  clonic  in  character  have  their  origin  in  the 
cerebral  cortex,  while  those  of  tetanic  or  rigid  type  arise  from  excita- 
tion of  the  motor  tracts  in  the  spinal  cord.  The  clonic  variety  of 
convulsions  are  represented  by  idiopathic,  traumatic,  reflex,  and  syphi- 
litic epilepsy,  hysterical  convulsions  of  an  epileptic  type,  ursemic 
convulsions,  and  those  convulsions  which  arise  from  the  presence  of 
growths  or  other  sources  of  irritation  in  the  cerebral  cortex.  Certain 
poisons  may  also  rarely  produce  such  attacks,  notably  lead  and 
alcohol,  and  sometimes  malingerers  imitate  very  successfully  the  epi- 
leptic paroxysm. 

The  convulsion  in  epilepsy  is  characterized  in  some  cases  by  the 
primary  appearance  of  an  aura — that  is,  a  sensation  in  some  part  of 
the  body,  which  the  patient  discovers  comes  on  before  each  convul- 
sion. This  aura  may  be  of  any  character  and  appear  in  any  part. 
Most  comiponly  it  is  sensory,  and  is  as  if  a  cloud  or  wave  was  pass- 
ing up  the  body  to  the  head.  As  the  sensation  reaches  the  head, 
the  patieut  may  utter  the  peculiar  epileptic  cry  or  sigh,  and  with 
this  sound  the  patient  becomes  rigid  from  momentary  tonic  spasm  of 
the  muscles.  This  spasm  now  relaxes  for  an  instant,  and  then  the 
patient's  muscles  pass  into  a  state  of  alternate  relaxation  and  contrac- 
tion whicli  throws  the  patient's  body  from  one  place  to  another. 

The  primary  tonic  spasm  of  the  face  produces  risus  sardonicus  in 
some  cases;  the  head  is  often  drawn  to  one  side,  the  eyes  commonly 
turned  to  the  same  side,  and  the  lower  jaw  locked  tightly  against  the 
upper  jaw.     The  arms  are  strongly  flexed  at  the  elbows,  the  hands 

1  For  local  spasms,  see  chapters  dealing  with  face  and  head,  hand  and  arm,  and  feet  and  l^t. 
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flexed  at  the  wriat,  and  the  fingers  bent  into  the  palm  ol'  the  hand  with 
great  force.  As  a  rule,  the  evidences  of  the  powerful  fiexors  over- 
coming the  extensor  muBttles  predominate ;  but  sometimes  the  reverse 
ie  the  case,  and  forcible,  rigid  extension  of  the  parts  aSected  takes 
place.  The  duration  of  these  tonic  contractions  rarely  exct^eds  two 
minutes,  and  in  most  cases  is  limited  to  hut  a  few  seconds. 

It  is  followed  by  the  clonic  spasms,  already  described,  which  are 
ushered  in  by  more  or  less  violent  tossiugs,  but  whose  onset  ia  fore- 
warned by  peculiar  vibratory  thrills,  which  run  through  all  the  affected 
muscles.  The  eyelids  tremble,  the  body  changes  its  position  ever  so 
slightly,  and  then,  asif  the  vibrations  gained  greater  and  greater  power 
with  each  moment,  the  fibrillary  tremors  give  way  to  muscular  con- 
traction. The  expression  of  the  face,  which  in  the  preceding  etage 
was  set  and  firm,  is  now  constantly  changed  by  the  movements  of  the 
facial  muscles  ;  the  jaws,  no  longer  locked  together,  are  gnashed 
and  crunchetl  one  upon  the  other  ;  the  tongue  is  alternately  pro- 
truded and  drawn  back,  and,  as  a  consequence,  is  often  caught 
between  the  teeth  and  lacerated.  The  excessive  movements  of  the 
muscles  of  mastication  force  the  increased  quantities  of  liquid  secreted 
by  the  salivary  glands  from  the  month  in  the  form  of  froth,  which 
is  often  stained  with  blood  by  reason  of  the  injuries  to  the  tongue. 
The  constancy  of  the  convulsive  movements  now  becomes  less  aod 
less  marked  ;  well-developed  remissions  occur  between  each  toss  of 
the  body,  until  the  movements  cease  entirely;  but  it  should  lie  con- 
stantly borne  in  mind  that  the  prolongation  of  the  remissions  does 
not  produce  any  decrease  in  the  severity  of  the  intervening  spasm, 
the  final  spasm  often  being  even  more  violent  than  the  first. 

The  intense  discoloratiou  of  the  face  begins  to  pass  away  as  soon 
as  the  remissions,  by  their  length,  permit  the  blood  to  be  oxygen- 
ated, its  disappearance  being  temporarily  arrested  by  each  paroxysm. 
Finally,  the  spasms  having  ceased,  the  patient  lies  before  us  relaxed, 
unconscious,  and  exhausted,  and  passes  into  a  deep  sleep  or  coma, 
which  lasts  a  variable  length  of  time,  and  from  which  he  cannot  be 
aroused,  except  very  rarely,  and  then  with  great  difficulty. 

When  one  part  of  the  body  is  involved  in  an  epileptic  paroxysm, 
the  rest  of  it  escaping,  the  condition  is  one  of  Jacksontan  epilepny. 
By  far  the  most  important  of  its  peculiar  signs  is  the  character  of 
the  onset,  which  always  begins,  in  the  typical  Jacksonian  form,  in 
some  peripheral  portion  of  the  Ixxiy,  and  most  frequently  in  the 
muscles  of  the  thumb  or  hand,  so  that  for  the  moment  the  convul- 
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sive  movements  are  localized.  They  may  remain  localized  at  the 
point  of  origin,  or  immediately  diffuse  themselves  over  muscle  after 
muscle  until  all  the  arm,  leg,  or  other  groups  of  muscles  are  in- 
volved. It  is  of  the  greatest  importance,  however,  that  the  reader 
should  keep  the  aura  of  au  attack  separated  in  his  mind  from  the 
onset,  remembering  that  the  term  onset  is  here  used  by  the  writer  to 
designate  the  beginning  of  the  jyeriod  following  the  aura,  if  there  be 
one.  Jacksonian  epilepsy  may  be  of  almost  any  severity.  In  rare 
cases  only  one  muscle  may  suffer  throughout  an  entire  attack,  but  in 
others  the  entire  body  may.  be  at  last  convulsed.  There  may  or  may 
not  be  loss  of  consciousness,  its  presence  or  absence  being  dependent 
upon  the  seat  of  the  lesion  in  the  brain  and  the  severity  of  the  attack. 
In  those  instances  in  which  only  a  few  localized  muscles  are  involved 
consciousness  is  more  commonly  preserved  than  lost. 

Typical  Jacksonian  epilepsy  may  develop  in  the  course  of  general 
paresis. 

Epileptiform  convulsions  may  be  divided  into  two  classes,  in  one 
of  which  the  patient  suffers  from  a  single  convulsion,  the  result 
of  a  cerebral  hemorrhage,  and  in  the  other  the  changes  produced 
by  the  hemorrhage  result  in  epileptic  attacks.  When  the  con- 
vulsion occurs  at  the  time  of  au  apoplectic  effusion  it  is  generally 
Jacksonian  in  character  ;  that  is  to  say,  one  muscle  or  a  group  of 
muscles  is  involved,  or,  if  not  this,  the  attack  is,  at  most,  only  uni- 
lateral. Further  than  this,  it  is  always  associated  with  the  symp- 
toms of  apoplexy  as  generally  seen,  for  there  are  inequality  of  the 
pupils,  drawing  of  the  face  to  one  side,  and  a  consequent  hemiplegia 
which  lasts  indefinitely.  Of  the  attack  itself  it  may  be  said  that,  so 
far  as  the  movements  are  concerned,  they  differ  in  no  way  from 
those  of  the  true  epileptic  seizure;  but  it  should  Ixi  remembered  that 
hemiplegia  often  follows  ordinary  idioixithic  epilepsies  ;  so  that  the 
fact  that  hemiplegia  is  permanent,  and  is  not  temporary,  is  more  of 
a  sign  that  the  attack  is  due  to  hemorrhage  than  the  actual  paralysis 
is.  It  should  also  be  remembered  that  apoplexy  may  complicate 
epilepsy,  being  produced  by  the  convulsion.  In  a  considerable  num- 
ber of  cases  of  epilepsy  it  will  be  found  that  the  convulsions  succeeded 
an  attack  of  paralysis,  which  was  sudden  in  onset  and  possessed  the 
characteristics  of  vascular  rupture.  In  some  persons  the  history  of 
this  attack  is  very  indistinct,  owing  to  its  occurrence  in  early  life; 
while  in  others  the  paralysis  has  been  so  slight  or  temporary  as  not 
to  bear  any  relation  in  the  mind  of  the  patient  with  the  convulsive 
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3tiziin=«  {ijllowiuj:,  which,  in  nianv"  •.'a.-je?.  'I'.-  n»'t  «.<.i.'ar  f  >r  r-me  time 
after.  The  actaok  mav  qix  I<=avp  a  trace  •  f  Ljtse  of  pi.^ver  LeLind  it. 
bat  the  ctinvnUi'-n-?  ojotinae.  an«i  clj^gelv  r>r?5fr:mble  the  '=*--*sil'^  i«lii> 
pathfc  f  >rm  <:tf  th*^  di.seaae.  The  wrter  a!^*  •  ^.••h-s  r .» •.*al!  att^rstion 
to  th*r  fai.^t  that  the  palsy  and  •x>n¥TiUii>as  are  a«.t  al-aay-  due  to 
hemorrha^.  bat  ti>  any  jathi^t ■ei'-'al  cerebnii  ••han^.  H»iart  di^^-a-ie, 
br  raosing  emb«jl:.sm.  niav  brin^r  them  on.  a&i  rheiaiati-ci.  ^vriKiii*, 
and  paerp»:nil  s^.fr-i*  may  all  pn>ia«e  a  '?*>ften:nj:  -f  the  •.^•rtrx, 
with  an  ep(!epd<;  r?rat^  f«>I lowing  th^r  paraly-?:^. 

We  '"an  very  neailily  divid**  pije?t-hemiplezi.*  epiirpiy  int'.-  two 
claaeei?.  for  w»e  t?nd  that  in  a'r*»iit  <.'n»^half  oi  the  'tLres  ih^f-  '-ti-nvul- 
3i<>o  <>wjr5  ai'jn^  witii  the  poraly-ji*.  and  then  f-ll-'^s  at  int-Tval-?, 
while  in  the  oth*-r  halt  th*:  fjarjly-si*  is  n  -t  f-n  •>.«"•  d  ry  ..i.-nvulsive 
seiznres  for  w^i^k*.  m-i-nrh*,  -t  vean*. 

Pi>t-hemip!'-^i :  »rp:i»rp>y  may  -jtx'ur  at  any  iij*-.  :'u:  therv  <.^n  tie 
n*'  d'jubt  tha:  it  far  mor»-  <^.-n3raon!y  «)«x;ur>  in  ■  hildr'rn  than  :a  adults. 
In  at  least  twi-thinL?  «:■£  the  '"u-sts?  th»r  vn:?*  t  :•?  i'ef-.-r'r  dve  y»^r5  of 
a^.  an<l  in  n-arly  on^-half  it  is  during  ti.e  *inz  zw.y  y^Mrs  -jf  life. 
Verv  i:uri«jii*  re^^ilr*  arvr  prti  "hHil  if  the  statist"*'^  •  :  zh^-  aifrrcti'-a  art* 

m 

aoalyzHl — r»rsu:ts  whi'h  are  '[uit*.*  unexplainit:-!-.  u a !►-?«?  by  i.yp'Che- 
si--.      Ind*^.  they  ten«l  t«'  ovtrrturn  many  "f  "ur  prMi.'n«.tive<l  id»ras. 

Thu*.  :r  will  !.*?  f..rjnd  tl:at  in  the  •.use>  '.v. '..:-.  -iate  from  infanov 
fenial»r>  are  t.r:..^  a*  nim-n^u*  as  raale^,  '-u:  a  as*r^  after  rive  vear* 
of  a^^f  u.^rf=-  >  n  -  d^tf^r^^n-v  l.itrt'.v^^n  tlie  frvi  len-.y  ia  tiie  t'iv-)  sextrs. 
One  ijf  tii^r  t  .-"-^-r:*^  ■  :  t:.->«:  infantile  •*a-'-i  :.as  :'^*rn  'iiit  tli-ry  wrre 
pn^ln'e*!  r-y  thr  fi-*^  •  t  instruinents  during  !:i  ••■r.  urA  rep»ratcii  r-  -rt- 
m.^rtem  trxaminjti'.'n-s  iiave  '.*i'uarrae«.l  liir  T^i->r?i  "!:tv  .  f  tL:^  •.■•.vfxr- 
reni-ir.  ^}ri  tr*-  '.'ta»^r  hand,  everv  i>l.ist»rcn'.:an  k*:  '.vs  ti.at  ihe  birth 
of  a  K-.y  jec'-rallv  means  a  :uore  diiSoiilt  iai-i.-r  :i.aa  thiz  of  a  iriri. 
owinj  t"  *]:r  jreatrrr  size  '.-f  thr-  h»ra'l  in  tLie  rja!e  -.h'.d.  A  u^'ori 
rea.s*jniri^'  w...f:!d  '^♦■eru  t..«  ?ii«>w.  th*-n.-f'>re,  tii:i:  thr  heads  -jf  male 
ohildreii  'v-  'jM.  a'i-«>rHa 'Iv,  hav-  ins:r:::v.G:s  apT»!ir<i  m-.-jst  fre- 
•j'lentlv,  an  i  •■I'nseiunntlv  that  infant i'e  -.rre-'-ral  tr  i.-ie  »v.;.uld  lie 
the  re*i:.:!t  ai-.-r-  ■«  mm-r/.y  in  n-.a'.*^:?  than  :-z  t-r-v.i'.s  :  i-at.  a:?  has 
t>it?n  -ia:  i.  '.is  •- n  ■■•.-"•.•a  :-  •^•ntradi  .t  "I  "••.■  t  .e  f.i  ts.  Another 
svriipt-.'r.i  ■■:  •j:t*^si  irKr-r^-st  is  tiiat  th'^  mra.v^'s  '.n  :l.-.;  infantile 
<^a>trs  is  ru  -p-  :re<i*:-nt!y  "n  tii*  !•  ft  s;-.!e  ::i.i:i  i  .-r  :"j::t.  l»jc  aftt^r  tlie 
df:.i  v-ar  it  's  -,:ai!v    •rLi::;  n  "ti  iK/th  -:  i  s. 

Th»r  wr::-;r  i.js  air^a»ly  s:-«..k'n  •  f  th-  :.wl  ::.iit  t::-.-  ■■■■nvul-iions  may 
*j*:t:Mr  a!"D£  '^^:^^i  u.r  rir-t  a:ta«*!<  <t   paralysis.  a:id  •' -LitiaLitr,  or  that 
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an  interval  may  occur  between  the  attack  and  the  subsequent  par- 
oxysm. The  chronic  recurrent  fits  date  from  the  onset  in  about  one- 
third  of  the  cases,  but  it  is  not  uncommon  for  the  paralysis  to  occur 
in  infancy  and  the  epilepsy  to  begin  at  puberty.  It  would  seem  that 
cells  injured  in  early  life  may  lay  undisturbed  till  the  increased  de- 
mands of  maturity  call  them  out  into  diseased  action.  This  prolonged 
interval  occurring  so  commonly  in  children  separates  them  from, 
adults  in  this  disease,  for  in  the  latter  class  it  is  very  rare  for  the 
epilepsy  to  be  delayed  for  more  than  one  year. 

A  distinct  aura  is  present  in  about  five-sixths  of  the  cases,  and  is 
consequently  far  more  frequent  than  in  the  ordinary  idiopathic  dis- 
order. When  the  reader  considers  the  etiology  of  this  affection  it  will 
be  clear  to  him  that  these  conditions  are  virtually  forms  of  Jacksonian 
epilepsy  so  called,  at  least  so  far  as  the  causative  lesions  are  concerned. 

The  frequency  with  which  post-hem iplegic  epilepsy  comes  on  in 
the  hemiplegia  of  childhood  has  been  very  recently  studied,  and  the 
conclusion  reached  that  its  occurrence  is  quite  common.  Thus  in 
Osier's  cases  twenty  children  out  of  ninety-seven  suffered  from  it. 
In  the  eighty  cases  collected  by  Gaudard  eleven  children  had  hemi- 
plegic  epilepsy,  and  sixty-six  children  out  of  one  hundred  cases  col- 
lected by  Wallenburg  were  epileptic  after  hemiplegia.  In  another 
series  of  cases  collected  by  Osier  fifteen  children  out  of  twenty- 
three  were  thus  affec»ted. 

Syphilitic  epilepsy  is  only  one  of  the  many  nervous  affections 
which  afflict  those  who  mav  be  so  unfortunate  as  to  contract  this 
disease.  There  can  be  no  doubt  that  syphilis  produces  an  enormous 
amount  of  epilepsy,  and  the  presence  of  epilepsy  in  a  person  in  whom 
the  slightest  suspicion  of  a  specific  taint  exists  should  cause  him  to  be 
instantly  placed  under  antisyphilitic  treatment.  That  this  is  true  is 
evidenced  by  the  statements  of  the  foremost  neurologists  the  world  has 
ever  known,  for  we  find  no  less  noted  a  writer  than  Charcot  stating 
that  epilepsy  is  the  most  frequent  manifestation  of  cerebral  syphilis, 
and  the  equally  eminent  syphilographer,  Fournier,  has  insisted  most 
strongly  on  this  point,  as  have  also  Bravais  and  M.  Lagneau.  In 
England,  Hugh  lings- Jackson,  Broadbet,  Todd,  and  Buzzard  have 
promulgated  this  doctrine,  and  in  America  Weir  Mitchell,  Spitzka, 
Wood,  and  Carter  Gray  have  recorded  their  belief  in  it,  as  have 
also  Xothnagel  and  many  equally  eminent  Germans.  Indeed,  it 
would  l>e  difficult  to  name  any  one  statement  in  medicine  which 
receives  more  widespread  assent  on  all  sides  than  does  this. 
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Thr;  ayiDptoma  of  syphilitic  epilep<*y  really  differ  in  no  way  from 
thoAf?  of  the  simple  idiopathic  variety,  but  some  points  peculiar  to  this 
form  of  the  affection  are  well  worthy  of  attention. 

In  118  cases  of  syphilitic  epilepsy  Echeverria  found  the  symptoms 
of  headache  in  forty-five  males  and  thirty-eight  females,  or  70.30  per 
cent,  of  them  all. 

In  fifty-nine  patients  precordial  pain  was  found  in  twenty-seven 
males  and  thirty -two  females,  or  50  per  c«nt.  of  the  whole  number 
of  casr«. 

(H  the  eighty-three  patients  with  cephalalgia  ten  males  and  sixteen 
females  harl  parietal  pain,  and  eleven  males  and  eight  females  suffered 
from  pain  in  the  temples,  while  nine  males  and  seven  females  suf- 
ferer! from  occipital  pain.  In  the  remaining  twent\'-two  cases  the 
headache  was  felt  all  over  the  head. 

The  |)eculiarity  of  the  cephalalgia  of  syphilis,  when  complicated  with 
epilepsy,  is  the  constancy  with  which  it  annoys  or  agonizes  the  patient, 
always  l)eing  present  to  some  extent,  and  frequently  exacerbated  toward 
nightfall  or  during  the  night,  generally  getting  worse  uutil  the  con- 
vulsion breaks  forth,  or  it  mav  in  some  instances  abate  as  the 
storm  approaches.  Indeed,  many  syphilographers  believe  this  to  be 
the  rule  rather  than  the  exception.  There  is  certainly  something 
very  typicral  alK)Ut  the  syphilitic  headache  which,  nevertheless,  baffles 
the  descriptions  that  one  would  like  to  give  of  it.  Once  sc»en  it 
can  rarely  Ih'  mistaken  for  anything  else,  and  even  the  first  view  of 
such  a  v2LM.t  nlu^st  impress  the  careful  observer  with  several  salient 
points.  The  face,  one  notices,  expresses  constant  suffering,  or  at 
least  distress  and  weariness,  and  the  unrelenting  character  of  the 
pain  Hccins  to  crush  the  patient's  vitality  and  livelineas  with  an  iron 
heel.  If  spoken  to,  the  man,  who  has  been  resting  his  head  on  the 
hands,  will  cither  answer  slowly  and  painfully  in  monosyllables,  or, 
gradually  raising  the  face  to  that  of  the  questioner,  give  an  answer, 
and  once  more  return  to  his  former  position.  These  symptoms  are 
not,  of  course,  pathognomonic*,  but  they  are  certainly  characteristic. 
The*  pain,  too,  is  in  other  ways  peculiar,  and  Charcot  has  expressed 
the  opiiiitm  that  the  crossed  character  of  the  pain  in  this  disease  is 
of  value,  as  it  points  to  the  motor  zone.  Ind^jed,  he  regards  this 
headache  as  typicjil  of  the  disease,  particularly  when  it  is,  as  it  gen- 
erally is,  bilateral  ;  that  is,  in  both  temples  or  both  occipital  r<^ions 
at  the  same  time. 

In  the  place  of  the  headache  we  may  have,  as  prodromal  symj>- 
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totuSy  slight  loss  of  memory,  unwonted  slowness  of  speech,  general 
lassitude,  and  especially  a  lack  of  willingness  to  make  mental  exer- 
tion. Somnolence  may  be  excessive,  and,  if  any  of  these  symptoms 
are  seen  in  a  person  whose  history  is  syphilitic,  they  should  be  re- 
garded as  warnings  of  an  approaching  crisis  of  epilepsy  or  of  some 
other  cerebral  disorder.  The  optic  disks  should  be  carefully  exam- 
ined, for  in  many,  but  not  all,  cases  evidence  of  brain  disease  may 
be  noted  in  the  eye.  This  is  particularly  true  of  syphilitic  epilepsy 
as  contrasted  with  its  other  forms. 

There  is  also  one  symptom  which  may  occur  early  in  syphilitic 
epilepsy,  or  sometimes  only  late  in  the  disease,  namely,  repeated 
partial,  passing  palsies,  which,  while  they  may  be  in  some  cases  hys- 
terical, are  in  the  syphilitic  almost  pathognomonic  of  brain-involve- 
ment— a  momentary  weakness  of  one  arm  ;  a  slight  drawing  of  the 
face  to  one  side,  which  disappears  in  a  few  hours ;  a  temporary  drag- 
ging of  the  toe ;  a  partial  aphasia  which  appears  and  disappears  ;  a 
squint  which  to-morrow  leaves  no  trace  behind  it.  A  symptom 
which  has  been  asserted  as  being  frequent  in  this  disease  is  the  com- 
mon occurrence  of  nocturnal  attacks;  indeed,  cases  have  been  reported 
by  Charcot  and  Lagneau  in  which  this  was  the  case,  but  there  are 
similar  instances,  by  the  score,  in  ordinary  idiopathic  cases. 

In  syphilitic  epilepsy  there  are  often  well-marked  psychical  dis- 
turbances with  incomplete  palsies,  which,  curiously  enough,  rarely 
involve  the  cranial  nerves,  as  has  been  particularly  noted  by  Heub- 
ner;  or  there  may  be  an  excess  of  psychical  disturbance  with  a  minor 
epileptic  convulsion,  and  with  involvement  of  the  basal  cranial  nerves. 

It  is  important  to  determine  whether  idiopathic  epilepsy  can  be 
separated  from  that  due  to  syphilis  simply  by  the  symptoms.  Of 
course,  this  is  a  very  difficult  question  to  decide  ;  but  the  answer  to  a 
question  of  this  character  ought  to  be  that,  so  far  as  the  convulsion 
itself  is  concerned,  it  is  not  possible  to  separate  them.  If,  however, 
we  can  obtain  any  history,  the  matter  becomes  much  more  simple. 
It  is  characteristic  of  syphilis  to  have  severe  darting  or  aching  pains 
in  the  tibiae,  particularly  at  night ;  and  it  is  also  characteristic  of  syph- 
ilitic epilepsy  to  have  severe  frontal  headache  before  the  attack,  while 
in  idiopathic  epilepsy  this  pain  generally  follows  the  seizure. 

Fournier,  in  his  lectures  on  epilepsy,  in  the  Louvain,  in  Paris,  in 
1875,  gave  a  summary  of  his  views  as  follows  : 

1.  In  syphilitic  epilepsy  there  is  nearly  always  absence  of  the 
shrill  cry  at  the  onset,  so  characteristic  of  the  idiopathic  variety. 


460     THE  MANIFESTATION  OF  DISEASE  BY  SYMPTOMS, 

2.  There  is  frequently  paralysis  immediately  after  the  attacks. 

3.  The  seizure  is  incomplete  or  unilateral  in  character. 

4.  Attacks  constantly  increase  in  severity. 

A  therapeutic  point,  which  may  be  used  with  the  greatest  suc- 
cess, is  the  administration  of  iodide  of  potassium  in  large  doses.  If 
the  epilepsy  1x5  syphilitic,  it  will  rapidly  become  less  severe,  and 
enormous  amounts  of  the  drug  will  be  borne  with  impunity.  As 
much  as  450  grains  in  twenty-four  hours  will  often  do  good. 

It  has  been  thought  by  some  that  the  mental  hel)etude  between 
the  attacks  is  greater  in  syphilitics  than  in  others.  This  depends 
very  largely  on  the  area  of  the  cerebrum  involved,  and  not  upon  the 
disease  itself. 

Of  course,  if  there  is  a  history  of  a  chancre  or  any  syphilitic  scars 
or  erosions  are  to  be  seen,  the  diagnosis  is  manifest. 

It  is  very  common  in  syphilitic  epilepsy  to  find  that  the  attacks  are 
followed  by  prolonged  attacks  of  paralysis,  not  due  so  much  to  the 
exhaustion  of  the  centres  as  to  the  irritation  produced  by  the  gumma 
or  the  inflammation  which  sometimes  springs  up  around  it  It  is 
also  a  noteworthy  fact  that  the  paralysis  most  commonly  seen  involves 
the  oculomotor,  abducens,  and  patheticus  nerves. 

The  diagnosis  of  syphilitic  epilepsy  from  the  idiopathic  form  is  of 
the  utmost  importance,  since  the  ultimate  result  must  be  largely  gov- 
erned by  the  cause.  Dowes  has  aualyzed  no  less  than  274  cases  in 
order  to  discover  any  useful  points  in  this  res|>ect.  He  insists,  as 
the  writer  has  already  done,  that  epileptic  attacks  beginning  after 
thirty  years  of  age  are  almost  surely  syphilitic,  particularly  if  no 
history  of  traumatism  or  heredity  is  present.  It  is  also  found  that, 
if  some  degree*  of  mental  alienation  is  present  between  the  parox- 
ysms, it  will  generally  yield  to  specific  remedies.  Cyanosis  is  less 
frequent,  and  pallor  is  more  common  in  syphilitic  epilepsy  than  in 
the  ordinary  disease. 

The  convulsions  of  an  eruptive  fever  differ  from  the  true  epileptic 
attack  verv  sliijhtlv  indeed.  It  is  onlv  bv  the  history  of  the  patient 
and  by  waiting  for  developments  that  we  can  determine  which  is 
which,  for  as  sdou  as  the  eruption  or  high  temperature  of  an  exanthem 
occurs  the  character  of  the  attack  is  evident. 

Epileptic  convulsive  disorders  may  arise  owing  to  the  action  of 
a  very  large  numlxT  of  toxic  substances,  of  which  the  writer  shall 
here  consider  only  a  few,  as  an  enumeration  of  all  of  them  is  mani- 
festly imjK)ssible. 
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Alcoholic  epilepsy  coDsists  of  two  distiDct  varieties  produced  by 
overindulgence  in  intoxicating  drinks.  In  one  of  these  the  convul- 
sions are  symptomatic  of  acute  poisoning,  and  come  on  during  a 
drunken  orgy,  or  immediately  after  a  single  large  draught  of  liquor. 
In  the  second  variety  the  convulsion  does  not  originate  while  there 
is  alcohol  in  the  blood,  but  in  the  intervals  between  the  attacks  of 
delirium  tremens  resulting  from  chronic  excessive  alcoholic  indul- 
gence. Under  these  circumstances  the  paroxysms  are  generally 
accompanied  by  hallucinations  or  by  dementia  or  imbecility.  In 
the  alcoholic  convulsion  the  symptoms  may  closely  resemble  those 
of  true  epilepsy,  and  not  rarely  the  attack  is  ushered  in  by  headache, 
gastric  embarrassmeut,  disorders  of  vision,  and  excessive  tremors,  or 
some  similar  prodrome  which  may  be  looked  upon  as  partaking  of 
the  nature  of  an  aura.  As  a  general  rule,  these  alcoholic  convulsions 
occur  in  paroxysms — two,  three,  four,  or  more,  one  after  the  other, 
at  intervals  of  a  few  minutes.  Not  only  may  (/rand  mal  be  closely 
simulated  by  alcoholic  epilepsy,  but  simple  vertigo  or  true  petit  mal 
may  exist,  either  aloue  or  associated  with  major  convulsions. 
Alcoholic  epilepsy  is  often  associated  with  hallucinations,  especially 
of  terror,  and  not  rarely  is  followed  for  days  by  a  certain  degree  of 
mental  disturbance.  Rather  curiously  these  cerebral  disturbance, 
result  rather  in  suicidal  tlian  homicidal  tendencies,  which  is  just  the 
reverse  of  the  insanity  folloAving  simple  epilepsy.  It  is  very  impor- 
tant that  the  reader  remember  that  alcoholism  in  producing  epilepsy 
very  frequently  produces  a  permanent  nervous  disorder  which  the 
withdrawal  of  the  poison  will  not  remove. 

The  symptoms  of  an  uraemic  convulsion  will  be  spoken  of  further 
when  studying  its  differential  diagnosis  in  connection  with  epilepsy. 

As  some  cases  of  sudden  epileptiform  convulsions  are  apt  to  result 
in  an  official  investigation  as  to  their  cause,  and  as  the  character  of 
the  treatment  of  the  case  before  death  may  influence  the  question  of 
life  and  death  for  the  accused  very  greatly,  it  is  well  for  the  physician 
to  bear  in  mind  that  certain  drugs  when  taken  in  poisonous  doses 
produce  well-developed  epileptic  convulsions.  This  is  particularly 
true  of  the  so-called  cardiac  sedatives  or  depressants,  such  as  aconite, 
veratrum  viride,  sabadilla,  hydrocyanic  acid,  and  one  or  two  similar 
substances.  Suffice  it  to  say  that  experimental  researches  have 
proved  that  they  act  by  disordering  the  cerebral  circulation. 

The  symptoms  of  epilepsy  due  to  chronic  poisoning  by  lead  are 
chiefly  as  follows  :   The  man,  apparently  in  his  usual  health,  or 
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who  bag  had  for  a  few  days  a  feeling  of  weight  iu  the  head,  or 
headar.'he,  is  suddenly  seized  with  most  violent  convulsions,  whicb 
are  often  fatal^  and  which  during  their  presence  resemble  ordinary 
epilepsy  Mi  clc^sely  as  not  to  be  separated  fn^m  it.  They  end  in 
corna,  and  are  separate^!  from  each  other  by  interN'als  of  nervousness 
and  dis^|uiet.  In  some  cases  one  convulsion  follows  the  other  so 
rapidly  that  death  ensues  from  exhaustion,  but  in  much  more  rare 
instances  the  attacks  may  resemble  Jackson ian  epilepsy  very  closely, 
and  there  mav  Ik;  no  loss  of  consciousness.  If  such  a  condition  occur, 
it  is  almr>st  sure  to  l>e  followed  bv  a  more  violent  fit.  The  attacks 
are  not  prr^^^^ded  by  any  aura  whatever,  but  previous  to  the  head- 
ache, already  mentioned,  the  patient  may  have  had  amaurosis,  and 
opt  1  thai nujsoipic  examination  of  the  eyes  may  show  choked  disk  and 
neuritis  of  the  optic  nerve.  As  a  general  rule,  such  cases  are  fatal, 
but  they  may  recover  under  careful  treatment. 

Malarial  epilepsy  is  an  uncommon  disorder,  even  in  countries  and 
regions  which  are  notoriously  malarial,  !)Ut  it  has  undoubtedly 
otxjurnid,  |«irticularly  in  the  southern  part  of  the  United  States  and  in 
Brazil.  The  only  rases  which  the  writer  can  find  recorded  are  by 
American  or  English  olwervers,  namely,  Jacobi,  Payne,  and  Hamil- 
ton. The  JattiT  gives  but  a  passing  glance  at  the  subject,  and  the 
artic-hfs  of  thf'  others  the  author  has  not  been  able  to  obtain  ;  so  that 
he  knows  tlj(;ni  solely  by  reputation.  In  HamiltonV  case,  a  young 
man,  who  had  livcJ  for  many  yt^rs  in  an  exceedingly  malarious  re- 
gion, had  more  or  l(»ss  periwlic  epileptic  attacks,  attended  by  great 
preliminary  rise  of  tenijK»rature  and  intense  congestion  of  the  face 
and  hejid.  lie  was  unusually  somnolent,  and  in  the  intervals  fre- 
quently  siifrercd  from  facial  neuralgia.  Change  of  the  place  of 
habitation  an<l  the  use  of  quinine  removed  the  disease  entirely. 

Tlu?  difTcrential  diiignosis  Ixitween  idiopathic  epilepsy,  that  which 
is  <lu(»  to  demonstrable  cause,  and  the  diseases  which  resemble  it,  is 
quite  possible  in  many  cases. 

Undoubtedly  the  most  similar  convulsive  condition  that  Ave  have 
is  that  known  as  hysteria,  and  the  diagnosis  of  one  from  the  other 
is  as  diflicult  in  some*  cases  as  it  is  essential  and  necessary  for  treat- 
ment and  cure.  Th(»  other  conditions  with  which  it  might  be  con- 
fus(Hl  an*  unemia,  alcoholic  epilepsy,  t<.'tanus,  and  syncope.  On  the 
following  i)age  are  arranged  all  these  disorders  in  a  table,  which 
briefly  and  suc(;in<»tly  shows  the  different  points  between  them,  al- 
though, of  ncce»*ity,  it  is  somewhat  arbitrary  on  account  of  the  lack  of 
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space.     Nevertheless,  it  is  hoped  that  it  will  be  clear  enough  to  be  of 
service,  particularly  in  connection  with  what  the  author  is  about  to  say. 

Table  of  Differential  Diagnosis  of  Epilepsy  prom  Hysteria,  etc. 


Signs. 

Epilepsy. 
None. 

Uysteria. 

Unemia. 
None. 

1 
Petit  mal. 

Alcoholic 
epilepsy. 

None. 

Tetanus. 
None. 

Syncope. 

Apparent 

Emotion. 

!      None. 

Mental 

cause. 

1 

shock. 

Aura  or 

Generally 

Globus 

Headache, 

;  Faintness 

Tremors. 

Nervous- 

Not so 

prodro- 

present. 

hystericus; 
Ijalpitation; 

vomiting. 

I  and  dim- 

ness. 

well  de- 

mato, 

but  short. 

and  dys- 

ness  of 

fined  as  in 

choking. 

nepsia. 
often  gra- 
dual. 

1     vision. 

epilepsy. 

Onset. 

Sudden. 

Often  gra- 

Sudden. 

Sudden  or 

Gradual ; 

Sudden  or 

dual. 

1 

gradual. 

begins   , 

1  n   in  tv 

graduaL 

Scream, 

At  onset 

During 

Frequently '  Freque  ntly  May  or  may 

III  jaw.    1 
None. 

None. 

and  sud- 

attack. 

none. 

none. 

not  be 

den. 

present 

Convul- 
sion, 

First  tonic, 
then  clonic. 

Rigidity 
more  pro- 
nounced, 
with  more 
aching. 

Rigidity 

generally 

absent. 

No  rigidity. 

Movements 
more  clonic 
than  tonic. 

Always 
tonic. 

None. 

Biting. 

Tongue. 

People, 

tongue, 

lips,  and 

hands. 

Tongue. 

None. 

Rarely. 

None. 

None. 

Micturi- 

Frequent. 

Never. 

Never. 

'.Rarely,  ex- 

Rarely. 

Some- 

Never. 

tion, 

'  cept  when 
'  bladder  is 
>    affected. 

times. 

Defecation, 

Occasion- 
ally. 

Never. 

Never. 

Never. 

Rarely. 

Rarely. 

Never. 

Talking. 

'     Never. 

Frequent. 

,  Muttering. 

'     Never. 

Never. 

Never. 

None. 

Duration, 

A  few 

Generally 

From  a 

1    Momen- 

May be 

Hours. 

Indefinite 

minutes. 

many 
minutes. 

minute 
to  hours. 

tary. 

prolonged. 

time. 

Conscious- 

Lost. 

Generally 
preserved. 

Lost. 

i    Not  lost 

Lost. 

Pre- 

Lost. 

ness, 

1  always,  but 

served. 

1   clouded. 

• 

Termina- 

Spontane- 

May be  in- 

1 Spontane- 

! Spontane- 

Spontane- 

Spontan- 

Gradual, 

tion, 

ous. 

1 
1 

duced  by 
shock. 

ous. 

! 

ous. 

1 

ous. 

eous. 

1 

with  no 
somno- 
lence. 

The  very  irregularity  of  true  epilepsy  makes  it  extremely  difficult 
to  give  clear  and  well-defined  outlines  of  it  against  another  disease, 
particularly  when  we  remember  that  epilepsy  and  hysteria  often  go 
hand  in  hand. 

By  far  the  most  important  differential  point  between  the  two  dis- 
orders just. named,  when  not  complicated  with  still  another  disease, 
is  the  character  of  the  movements.  As  already  pointed  out,  in  epi- 
lepsy they  are  typically  at  variance  with  those  of  daily  life,  while  in 
hysteria  they  are  almost  equally  typical  of  ordinary  muscular  con- 
tractions, or,  in  other  words,  are  more  purposive  in  character ;  and 
frequently  there  is  prolonged  tonic  contraction  of  the  muscles,  giving 


1  This  table  is  taken  from  the  author's  essay  on  Epilepsy,  the  prize  essay  of  the  Royal  Acad* 
emy  of  Medicine  in  Belgium,  January,  1889. 
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ri'^  Vi  ti>*:  SLs^umpticrD  of  p'^iti'ia*  whic+i  bear  m''»re  or  less  resem- 
blaiKX:  Vj  n^jmoil  ftttitodes.  lo  hr^teria,  also.  oc»Ds'.'ac>asD€S&  i^  im- 
paired  fcr^ro'iiinjfs,  but  D*rv*rr  so  or^mpleielv  a*  in  true  ep;l^i»«y.  lo- 
de^. rao>rt  <^>^!ZirDODlv  the  iodividual  knows  all  that  £r••"t*^  on  arcKind 
Jifrr,  for,  w}j:l<!r  febe  may  2^1  v*r  no  sign  ^'f  cona-cioa^Tiess  by  words  ••r 
Wfks  during  tbe  attafrk,  sbe  may  afterward  r^e  able  t  •  narrate  all 
tliat  has  t^jfun^L  Le^r  common! v.  howevf-r.  a  crindition  koMwn  as 
aut/Huatic  o^iifs^/ioiiSDc^  exists,  in  which,  during  the  paruxysm.  the 
patient  utider-tand^  all  tliat  i*  said,  but  forgets  evf-r^- thing  on  the 
return  Ui  qrijetne*!-. 

The  fart  tliat  the  patient  i<r  a  female  cannot  l>e  regarded  as  affirma- 
tive evidence  of  hysteria  in  the  least,  but  the  condition  <iecurring  in 
a  rn^kle  may  l^e  taken  a^;  fairly  positive  evidence  of  its  }jeing  epilepi^y  ; 
ami  vet  it  fshould  alwavs  \x:  remembered  that  male<;  mav  suffer  from 
hvhteri'ral  attacke. 

The  f/jovementi;  of  the  hysterical  patient  after  the  tonic  condition 
haH  ijasjse^l  away  an?  as  clonic  a^*  thoese  of  the  epileptic,  but  still  pos- 
sen^  some  puqxrsive  characteristics,  and  are  not  so  bizarre  as  are  those 
of  the  true  diseaM;.  Thus  the  head,  arms,  and  legs  are  struck  with 
evid'-nt  endeavor  against  the  floor  or  surrounding  furnituie.  An- 
other jM^int,  which,  when  it  ix?curs,  is  very  distin«'tive,  is  the  onset, 
t/iward  the  clr^se  of  a  hysieii<.^l  convulsion,  "f  a  sc-cond  stagi  ••f  tonic 
■•{jasrii,  -urli  as  fyx-urre<l  at  the  Ijeginnin;:.  It  will  U^  remembered 
that  thih  'io<-r;  not  occur  in  epilejisy,  although  it  n»u>t  Ik.*  lx)rne  iu 
mind  th;it  in  '-ajy-s  of  tie  "status  epilcptir-u^ "  the  rapid  nu^et  of 
another  attack  may  jsliow  a  se<*ond  tonio  Miige.  This  can  t)e  M.'[^»a- 
ratr-il,  however,  bv  the  fact  that  it  \>  followcil  i)V  clonic  movements, 
when;a»  tin-  hw-ondarv  tonif  stajre  of  hvst«Tia  is  usiiallv  followed  bv 
n;laxation  and  temj>orarv  recovery. 

In  the  s'<.**>ndary  ln>teri*:al  tonic  contrar*tions  emprosthotonos  and 
opisthotonos  may  rx*cur,  and  are  even  inon*  ri-jid  iu  their  character 
than  th'-y  are  in  the  Hi*st  attack,  in  H>me  cases.  Finally,  too,  in 
hyHteria,  some  peculiar  emotional  position  is  often  assumtJ,  as  of  the 
cru<'ifix  or  of  intense  grief,  or,  jx^rhajH,  immoderate  laughter  is 
indulgKl  in,  with  c-orresponding  movements  of  the  trunk.  If  the 
[mtif-nt  i-  cpii^t  at  this  time  a  smile  may  float  across  the  face,  while 
the  rycji,  witli  a  look  of  pleasure,  jmin,  or  entreaty,  may  seem  to  be 
gazing  at  some  obj(*trt  very  far  off.  In  some  very  well-developed 
castfH  the  expression  of  j>leasure  is  followt^l  by  a  l(X)k  of  pain,  with 
painful  movements,  or  an  api>earance  of  intense  voluptuous  entreaty, 
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with  sensual  venereal  desire  evidenced  by  gestures.  Great  terror  may 
be  present^  and,  as  the  scene  constantly  changes,  the  woman  is  now 
joyous,  now  mournful,  now  scolding,  now  praising  her  attendants  or 
herself.  Such  is  the  history  of  a  fully  developed  attack  of  hysteria. 
Hysterical  convulsions  in  their  fully  developed  form  are  rarely 
seen  among  Americans,  Germans,  Belgians,  or  corresponding  races, 
but  are  very  frequently  observed  by  French  practitioners  of 
medicine. 

In  France  there  can  be  no  doubt  that  the  tongue  is  commonly 
bitten  in  hysterical  convulsions,  and  that  frothing  of  the  mouth  is 
frequently  present ;  but  in  other  countries  this  symptom  may  be 
regarded  as  indicative  of  epilepsy  rather  than  hysteria.  Doubtless 
the  inexperienced  reader  will  say,  upon  comparing  these  symptoms 
with  those  which  were  given  as  occurring  in  epilepsy  proper,  that 
the  two  disorders  are  easily  separated  from  one  another ;  but  the 
author  would  insist  most  strenuously  upon  the  fact  that  in  both  cases 
he  has  given  only  the  most  typical  characteristics  of  the  diseases, 
and  he  repeats  that  all  cases  are  not  by  any  means  so  well  defined. 
He  would  also  remind  the  reader  that  the  chief  difficulty  in  making 
a  diagnosis  lies  in  the  fact  that  frequently  it  must  be  made  without 
any  previous  history  of  the  case,  as  when  a  patient  is  brought  into 
a  hospital,  in  a  fit,  for  treatment.  Where  the  history  is  obtainable 
or  where  the  diagnosis  can  be  put  off  until  the  case  may  be  studied, 
the  question  becomes  more  easily  solved. 

If  a  large  number  of  patients  suffering  from  these  hysterical  at- 
tacks be  questioned  between  times,  it  will  be  found  that  the  so- 
called  globus  hystericus  becomes  an  almost  constant  precursory 
symptom  of  an  attack ;  and  if  the  relatives  be  questioned,  it  will 
often  appear  that  they  have  noticed  that  the  fall  to  the  floor  is 
more  gentle  than  in  true  epilepsy;  but  this  is  not  always  so  by  any 
means.  Again,  the  expression  of  the  face  in  hysteria  is,  between 
the  attacks,  often  very  characteristic,  and  the  surrounding  atmos- 
phere of  the  patient  seems,  even  to  the  inexperienced,  to  breathe 
hysteria.  Very  commonly  areas  of  ansesthesia  and  hypersesthesia 
(XJC'ur  in  these  patients,  and  are  of  all  degrees  of  intensity  and  limi- 
tation. Search  for  them  generally  shows  their  presence  after  attacks 
of  convulsions,  but  they  may  exist  from  one  attack  to  the  other,  or 
develop  spontaneously.  In  nearly  all  cases  these  areas  are  unilat- 
eral, and  may  extend  entirely  over  one-half  of  the  body,  the  line  of 

demarcation  of  the  ansesthesia  or  hypersesthesia  from  the  sound  area 
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being  clearly  and  abruptly  defined,  generally  at  the  median  line  of 
the  front  and  back  of  the  trunk.  (See  chapter  on  the  Skin ;  that 
part  dealing  with  anaesthesia.)  It  will  be  called  to  mind  that  such 
ccjnditions  are  very  rare  in  true  epilepsy.  Hallucinations  are  far 
more  common  after  the  fit  in  hysteria  than  in  epilepsy,  and  some- 
times they  even  occur  during  the  attacks.  They  are  always  asso- 
ciated with  the  mental  state  ;  if  terror  is  present,  rats  or  diz^gusting 
objects  are  seen,  and,  according  to  Charcot,  are  generally  seen  on  the 
side  which,  during  the  intermissions,  is  anaesthetic.  The  pupil  is  more 
mobile  in  hysteria  than  in  epilei>sy,  but  may  be  contracted,  normal^ 
or  widely  dilated. 

The  following  table  gives,  in  as  brief  a  manner  as  possible,  tlie 
differential  diagnosis  between  epilepsy  and  hystero-epilepsy,  and  is 
founded  on  a  lecture  by  Professor  Charcot,  delivered  at  the  Salpe- 
tri^re. 

7rw  Epilepsy.  Jlyttero-epUrpfy. 

Aura  short.  Aura  extremely  prolonged. 

Cry  li  violent.  Cry  is  more  moderate  and  prolonged. 

Spauns  first  tonic,  then  clonic,  then  followed  Ataxic  contractions,  extension  of  limbs,  turn- 
by  stertor.  Ing  of  bead,  clonic  movements,  slight  stertor. 

Sometimes  after  fit  delirium  or  violent  impulse  Bizarre  contractions,  no  delirium,  may  be 

or  mania.  hallucinations. 

Mental  power  is  lost.  Mental  power  preserved. 

No  emotional  attitudes.                                       .  Emotional  attitudes. 

A  very  useful  differential  point,  strongly  insisted  up<jn  by  Char- 
cot and  Bourneville,  is  that  in  true  epilepsy  there  is  generally  a  very 
considerable  rise  of  temjKTature  during  an  attack,  while  in  hystero- 
epilepsy  the  temperature  remains  normal  or  only  slightly  raiscKl. 

In  the  diagnosis  of  true  epilepsy  from  convulsions  of  a  hy steroid 
character  it  is  well  for  the  physician  to  remember  that  the  propor- 
tion of  the  two  conditions  in  frequency  of  o<.'currence  is,  according 
to  Gowers,  815  to  185  in  ever}-  1000  cases. 

The  differentiation  of  epilej)sy  from  urtjemia  is  much  more  readily 
carried  out,  for  there  is  usually  a  previous  history  of  symptoms 
I)ointing  to  renal  trouble,  as,  for  example,  some  cedema,  or  somno- 
lence, or  mental  apathy,  for  some  days  or  hours  before  the  attack. 
Of  course,  in  such  cases  recourse  mav  be  had  to  the  ordinary  tests 
for  such  (conditions  of  the  urinary  organs  as  are  generally  found 
where  uriemia  exists  ;  but  it  is  to  be  remembered  that  epilepsy  and 
kidney  disease  mav  exist  hand  in  hand,  and  that  for  this  reason  the 
prognosis  and  diagnosis  are  to  be  carefully  formed  and  given.  If  in 
a  given  case  a  prolonged  history  of  dyspepsia,  of  frequent  vomiting, 
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occasional  attacks  of  asthma,  and  failure  of  general  health  is  found  to 
be  present,  the  correct  diagnosis  probably  will  be  unemia.  The  pres- 
ervation or  loss  of  consciousness  in  urseraic  convulsions  is  variable. 
Generally,  if  the  convulsion  is  widespread  and  severe,  the  intellection 
is  lost ;  but  if  it  be  only  a  slight  attack,  consciousness  may  be  preserved. 
So  long  ago  as  1840  Dr.  Bright  described  cases  of  uraemia,  on  the 
other  hand,  in  which  furious  convulsions  occurred  without  loss  of 
consciousness,  and  Roberts  has  reported  similar  instances. 

Just  here  the  author  may  remind  the  reader  that  not  more  than 
thirty  years  ago  some  physicians  of  very  high  standing  believed 
epilepsy  to  be  due  entirely  to  uraemia.  Thus  Sieveking  firmly  be- 
lieved in  this  theory,  and  reported  a  case  in  support  of  his  views. 
Fatal  unemia  may  also  occur  in  a  patient  whose  urine  is  apparently 
normal  ;  and,  in  a  large  nimiber  of  cases  of  chronic  contracted  kid- 
ney, albumin  may  be  absent  from  the  urine  for  long  periods  of  time. 
The  specific  gravity  of  the  urine  should  be  carefully  noted,  and  in 
•very  doubtful  cases  careful  estimations  of  the  urea  be  made.  If  the 
specific  gravity  is  constantly  below  1.010,  the  kidney  will  nearly 
always  be  found  contracted  unless  diabetes  insipidus  exists.  Tests  of 
the  urine  passed  at  different  times  of  the  day  should  always  be  made. 
Another  means  of  testing  the  integrity  of  the  kidney  is  to  admin- 
ister iodide  of  potassium  and  study  its  elimination.  It  is  affirmed 
that,  after  a  full  dose,  this  drug  can  in  an  hour  be  readily  recog- 
nized in  the  urine  by  adding  nitric  acid  and  then  starch;  but  when 
contracted  kidney  exists  the  iodide  fails  to  appear  or  is  excreted  only 
in  verj'  small  quantities.  The  temperature  of  the  body  may  also  be 
used  to  differentiate  between  ursemia  and  epilepsy.  In  1865  Kien 
called  attention  to  the  fact  that  even  when  uncmic  convulsions  are 
most  violent  they  are  accompanied  by  a  fall  of  temperature  of  as 
marked  a  character  as  the  rise  noted  in  resixict  to  epile}>sy.  Since 
then  this  ha??  been  confirmed  by  Roberts,  Hirtz,  Hutchinson,  Char- 
cot, Bourneville,  and  Teinurier. 

The  diagnosis  between  puerperal  eclampsia  and  epilepsy  consists 
chiefly  in  the  acuteness  of  the  attack,  and  the  fact  that  with  no  pre- 
vious convulsive  history  a  woman  becomes  suddenly  convulsed  dur- 
ing tlie  puerperal  state.  This  is  not  a  place  for  the  discussion  of  the 
identity  of  uraemia  and  puerperal  eclampsia,  although  we  believe  that 
unemia  is  generally  responsible  for  the  nervous  disturl)ance.  If  the 
convulsions  arc  uraemic,  the  temperature,  according  to  the  investi- 
gators just  quoted,  should  fall ;  and  according  to  Bourneville,  puer- 
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peral  convulsions  are  distinctly  separated  from  those  of  uraemia  by 
reason  of  the  fact  that  the  temperature  rises  with  great  rapidity  in 
the  very  beginning  of  the  convulsions  and  there  remains  with  great 
steadiness.  The  condition  of  bodily  temperature  can,  therefore,  be 
used  to  differentiate  puerperal  eclampsia  and  uraemia. 

It  is  unnecessary  to  state  once  more  that  petit  mal  is  but  a  variety 
or  modification  of  haiU  mal.  Nevertheless,  it  is  useful  to  be  able  to 
separate  it  somewhat  from  the  more  severe  form  of  the  disease  in  the 
attempt  to  form  a  prognosis. 

Some  suppose  that  petil  mcU  may  be  designated  as  consisting  of 
one  or  two  of  the  chief  symptoms  of  epilepsy  proper,  and  others 
have  thought  that  the  preservation  of  consciousness  was  the  chief 
dividing-line  between  it  and  fully  developed  epilepsy.  The  last  idea 
is  certainly  incorrect,  but  it  is  impossible  to  give  any  outline  which 
will  absolutely  separate  the  two  conditions,  so  far  as  symptoms  go. 
An  important  and  useful  point  first  discovered  by  the  celebrated 
neurologist.  Weir  Mitchell,  is  that,  whereas  the  inhalation  of  amyl 
nitrite  stops  true  epilepsy,  the  use  of  this  drug  increases  the  severity 
of  an  attack  of  petit  mal. 

Alcoholic  epilepsy  occurring  during  an  attack  of  mania  a  potu  is, 
of  course,  easily  diagnosed,  and  the  general  appearance  of  the  patient, 
combined  with  his  history,  suffices  to  make  the  physician's  decision. 
The  movements  are  more  clonic  than  tonic,  and  often  are  lacking  in 
force.  There  is,  however,  no  constant  distinction  between  the  symi>- 
toms  applicable  to  all  cases.  Generally  one  seizure  of  alcoholic  epi- 
lepsy follows  the  other  every  few  minutes  until  three  or  four  have 
taken  place,  when  the  paroxysms  cease.  It  is  not  to  be  forgotten 
that  alcohol  may  produce  all  degrees  of  ei)ilepsy,  from  the  mildest 
petit  mat  to  the  most  severe  paroxysms,  and  it  is  olso  to  l)e  remem- 
bered that  hallucinations  of  terror  are  very  commonly  present. 

There  may  be  an  aura  in  alcoholic  epilepsy  quite  as  marked  as  in 
the  true  disease. 

The  separation  of  syncope  from  epilepsy  is  one  of  the  easiest  tasks 
imposed  upon  us.  The  color  of  the  face,  the  weakened  heart-beat, 
sudden  loss  of  consciousness,  and  the  general  appearance  aid  us  here 
very  much. 

The  separation  of  epilepsy  from  heraicrania  has  been  very  well 
written  of  by  Silva.  He  thinks  that  epilepsy  begins  in  childhood 
before  puberty,  most  commonly,  while  hemicrauia  comes  on  after 
puberty;  and  that  the  attacks  of  hemicrania  decrease  in  violence  and 


CONVULSIONS  OR  GENERAL  SPASMS.  469 

frequency  as  age  increases,  while  the  contrary  rule  applies  to  epilepsy. 
These  views  are  in  accord  with  those  of  Strumpell  and  Wagner. 

The  diagnosis  of  lead  epilepsy  from  the  idiopathic  varieties  is 
somewhat  difficult,  if  the  patient  is  seen  for  the  first  time  during  an 
attack;  but  the  ordinarj'^  methods  of  determining  chronic  lead- 
poisoning  are,  of  course,  of  equal  value  here.  The  blue  line  on  the 
gums  may  be  present,  and,  if  so,  the  diagnosis  is  almost  certainly 
lead-poisoning  ;  but  its  absence  is  no  proof  that  lead  is  not  present. 
The  administration  of  iodide  of  potassium  also  will  so  increase  the 
elimination  of  the  poison  as  to  benefit  the  case  and  render  it  more 
easy  to  recover  lead  from  the  urine. 

The  histor}'  of  exposure  to  lead  in  any  form  is,  of  course,  exceed- 
ingly valuable  evidence,  but  it  should  not  be  forgotten  that  in  many 
eases  this  historj'  is  wanting.  Thus,  the  poison  may  be  derived  from 
a  huir-dye,  or  cosmetic,  or  from  water  which  contains  lead  from 
pipes,  or  from  an  endless  line  of  similar  hidden  and  obscure  sources. 
Amaurosis  may  be  present  in  some  cases,  or  optic  neuritis  with 
atrophy  may  occur.  Where  double  wrist-drop  is  present  the  diag- 
nosis is  much  more  easy. 

It  is  exceedingly  im|K)rtant  to  differentiate  between  those  convul- 
sions which  arise  from  the  uraemia  brought  on  secondarily  by  an 
action  of  lead  on  the  kidneys  and  those  which  are  due  to  a  direct 
action  on  the  brain.  This  may  be  difficult  from  the  mere  symptoms 
presented,  but  there  are  some  points  of  difference.  In  the  first  place, 
the  convulsion  of  unemia  is,  as  a  general  rule,  not  so  violent  in  its 
movements  nor  so  sudden  in  its  onset.  It  is  generally  preceded  by 
a  few  days  of  somnolence,  or  weeks  of  gastric  disorder  and  head- 
ache, while  lead  epilepsy  is  generally  sudden  or  preceded  by  cepha- 
lalgia by  only  a  few  days  or  hours.  Again,  examination  of  the 
urine  in  uneniic  convulsions  will  show  a  decreased  amount  of  urates 
in  proportion  to  the  quantity  of  urine  passed,  while  in  plumbic  epi- 
lepsy just  the  reverse  will  be  true,  unless  the  kidneys  are  affected 
2)ari  passu  >vith  the  cerebrum.  If  albumin  be  present,  uraemia  is 
pointed  to  ;  but  if  the  urine  has  a  low  specific  gravity  and  is  ])assed 
in  large  amounts,  the  indications  are  that  there  is  chronic  contracted 
kidney,  which  may  or  mav  not  be  the  cause  of  the  nervous  disturb- 
a  nee. 

13efore  closing  this  portion  of  this  chapter  the  writer  must  bring 
forward  the  points  to  be  used  in  differentiating  epilepsy  from  those 
attacks  simulated  by  malingerers.     Often  this  is  most  difficult  ;  and 
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it  is  related  of  Fournier  that,  after  bis  expressing  an  opinion  that  a 
man  could  always  tell  them  apart^one  of  his  assistants  threw  himself 
to  the  floor  on  his  next  visit  in  a  pretended  attack,  whereupon  Four- 
nier, completely  misled,  exclaimed,  **  Poor  M — ;  he  is  epileptic  ! " 
upon  which  the  assistant,  smiling,  arose  to  his  feet  and  confuted  the 
statement. 

Very  serious  injuries  are  sometimes  submitted  to  by  these  per- 
sons to  carry  out  their  designs.  The  points  to  be  looked  into  are  : 
The  condition  of  the  pupils,  which,  in  the  simulated  attack,  always 
react  normally  ;  nor  can  the  corneal  reflexes  be  held  back  ;  the  color 
of  the  face  is  rarely  changed ;  and  the  thumbs  are  rarely  flexed  as 
they  should  be.  Marc  has  pointed  out  that  in  malingerers  the  by- 
stander can  readily  straighten  the  thumbs  out,  and  that  they  remain 
so;  whereas  in  epilepsy  they  instantly  become  flexed  again. 

Suggestions,  as  to  movements,  are  sometimes  followed  by  malin- 
gerers, and  the  movements  generally  lack  the  bizarre  character  so 
typical  of  epilepsy. 

If  tobacco  or  ammonia  be  held  to  the  nose  of  the  fraud,  he  gener- 
ally is  forced  to  disclose  his  true  nature. 

The  fact  that  in  malingerers  there  is  no  rise  of  temperature  may 
also  serve  as  a  differential  point. 

Convubiiona  appearing  in  infants  or  young  children  may  result 
from  injuries  to  the  brain  in  birth,  to  the  presence  of  growths,  or  to 
other  distinct  cerebral  causes  and  irritation  of  the  alimentary  canal. 
In  these  cases  they  may  be  reflexly  produced.  Certainly  they  often 
arise  from  the  reflex  irritation  produced  by  teething  in  children  en- 
tirely free  from  rickets  and  from  gastro-intestinal  irritation  due  to 
the  ingestion  of  improper  foods.  Whether  adherent  prepuce  and 
oth(;r  causes  of  ])eripheral  irritation  ever  result  in  convulsive  seizures 
is  a  matter  of  doubt,  some  authorities  believing  that  such  causes  are 
frequently  present,  while  others  deny  their  existence.  The  author 
believes  that  given  a  child  with  a  distinctly  neurotic  temperament 
and  a  marked  source  of  i>eriplieral  irritation,  convulsions  are  pro- 
duced. Stevens  asserts  that  insufficiency  of  the  ocular  muscles  very 
frequently  causes  epilepsy,  and  he  is  not  alone  in  this  belief.  Cer- 
tainly in  cases  in  which  such  possible  causes  of  nervous  excitation  exist 
the  physician  should  remove  them  as  his  first  attempt  at  treatment. 

There  is  one  variety  of  infantile  convulsive  seizure  due  to  menin- 
gitis which  is  in  itself  often  tubercular  and  associated  with  retrac- 
tion of  the  head  and  squint ;   and  another   variety  in  which   the 


CONVULSIONS  OR  GENERAL  SPASMS.  471 

symptoms  very  closely  resemble  those  due  to  actual  meningeal 
lesions,  but  in  reality  are  quite  independent  of  them.  This  con- 
dition has  been  called  ''pseudo-meningitis^'  or  '' hydrocephaloid 
disease,"  and  is  seen  in  young  infants  generally  after  attacks  of 
severe  diarrhoea.  The  fontanelle  is  depressed,  the  child  is  somno- 
lent or  comatose,  and  fever  may  or  may  not  be  present.  The  prog- 
nosis in  the  first  class  of  cases  is  very  bad.  In  the  second  class  it 
is  bad  enough,  but  recovery  quite  often  occurs  if  the  treatment  gen- 
erally employed  in  the  first  class  is  set  aside  and  a  highly  nutritious 
and  supporting  treatment  is  instituted. 

If  a  child  suddenly  develops  symptoms  of  acute  meningitis  and 
has  delirium,  rigidity  of  the  neck,  and  the  major  manifestations  of 
the  disease,  the  lungs  should  be  carefully  examined  for  croupous 
pneumonia,  as  this  disease  in  children  very  often  causes  these  cere- 
bral or  meningeal  symptoms.  Even  in  the  adult  maniacal  delirium 
and  rigidity  of  the  neck  may  be  present  in  croupous  pneumonia. 

Convulsions,  which  are  epileptiform,  sometimes  occur  in  the  latter 
stages  of  Addison's  disease. 

Tetanic  Convulsions.  The  convulsions  which  are  of  spinal 
origin,  namely,  those  that  are  tetanic,  are  the  result  of  tetanus  or 
the  ingestion  of  strychnine  in  poisonous  dose,  or  its  fellow  ignatia, 
and  sometimes  are  due  to  hysteria.  The  diagnosis  is  aided  by  what 
has  been  said  in  respect  to  the  symptoms  of  hysterical  convulsions  in 
the  last  few  pages,  and  finally  by  the  discovery  of  the  hysterical  stig- 
mata, or  the  signs  manifested  by  the  skin,  and  when  examination 
can  be  made  between  attacks,  of  the  eyes  (see  chapters  on  Skin  and 
Eyes). 

Tetanus  convulsions  and  strychnine-poisoning  are  to  be  separated 
from  one  another  by  the  fact  that  in  tetanus  the  locking  of  the  jaws 
comes  first,  while  in  strychnine-poisoning  it  comes  last.  The  con- 
vulsions of  tetanus  rarely,  if  ever,  completely  relax,  while  those  of 
strychnine  do  have  periods  of  relaxation.  There  is  a  different  his- 
tory in  each  case.  In  one,  perhaps,  of  an  injury,  as  of  a  nail  run 
into  the  foot ;  in  the  other,  of  a  dose  of  poison  having  been  swal- 
lowed. 

The  differential  diagnosis  between  strychnine-poisoning  and  hys- 
terical convulsions  is  more  difficult.  The  convulsions  are  rarely  so 
persistently  tonic  in  hysteria  as  in  strychnine-poisoning,  and  the 
peculiar  expression  of  the  hysterical  face  is  often  seen  in  this  dis- 
ease.    The  history  of  the  patient,  if  obtainable,  will  throw  much 
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Spasms. 

General  spasms,  in  distinction  from  convulsions,  are  represented 
by  chorea  in  its  various  forms,  and  by  saltatoric  and  palmic  spasm, 
paramyoclonus  multiplex,  and  the  occupation-neuroses.  There  are 
other  localized  spasms  from  nervous  disease,  such  as  facial  spasm  and 
wry-neck,  athetosis,  and  post-hemiplegic  chorea.  Some  of  these 
conditions  will  be  found  discussed  in  the  chapter  on  the  Hand  and 
Arm  and  that  on  the  Face  and  Head. 

When  a  patient  is  afflicted  more  or  less  constantly  and  more  or 
less  universally  by  disordered,  irregular,  jerking  movements  which 
throw  the  part  or  parts  affected  into  unusual  positions,  which  are 
not,  however,  maintained  even  for  a  moment,  the  condition  is  prob- 
ably chorea  minor.  Often  the  speech  is  seriously  disturbed  by  rea- 
son of  the  choreic  movements  of  the  lips  and  tongue  or  jaws,  and 
some  loss  of  power  may  be  manifest  in  certain  muscles.  This  true 
chorea  or  St.  Vitus's  dance  may  affect  the  whole  body  or  only  one 
arm  or  leg,  but  generally  it  is  diffused.  Commonly  it  ceases  at 
night  when  the  child  sleeps,  but  it  often  persists  day  and  night,  and 
then  becomes  a  serious  malady,  because  of  the  exhaustion  produced. 
It  often  follows  fright,  prolonged  bad  weather,  and  other  causes 
which  may  upset  the  nervous  balance  of  the  child.  Chorea  is  so 
characteristic  in  its  manifestations  that  it  can  be  readily  recognized 
in  most  cases;  but  it  sometimes  has  to  be  separated  from  disseminated 
sclerosis,  progressive  muscular  atrophy,  hysteria,  and  Friedreich's 
ataxia.  The  movements  in  disseminated  sclerosis  are,  however,  fine 
muscular  tremors,  instead  of  minor  jerking  movements;  and  there 
are  present  nystagmus  and  scanning  speech  in  sclerosis,  but  not  in 
chorea.  Again,  in  progressive  muscular  atrophy  there  is  fibrillary 
muscular  tremor,  but  not  twitching  of  a  marked  form,  and  the 
muscles  are  wasted.  In  hysteria  the  muscular  movements  are  rarely 
choreic,  and  the  presence  of  changes  in  the  color-fields  and  the  other 
stigmata  of  hysteria  (see  chapter  on  Skin  and  Eyes)  renders  a  diag- 
nosis of  the  latter  condition  easy. 

Friedreich's  ataxia  is  to  be  separated  from  chorea  by  the  scanning 
speech,  scoliosis,  slow  inco-ordinate  movements,  and  the  family  his- 
tory of  the  disease. 

Rarely,  when  there  is  some  paresis  with  choi'ea,  the  j^atient  may 
present  symptoms  of  acute  poliomyelitis;  but  the  paralysis  in  the 
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latter  affection  is  more  marked,  and  there  are  no  moveraents  ii 
affected  muscles,  anch  as  occur  in  chorea. 

Chorea  insanieua  is  a  violent  form  of  ordiuary  chorea  assix-iate 
with  mania,  which  la  not  to  he  confused  with  choreic  movements 
occurring  in  the  choreic  insane. 

Choreic  movements  sometimes  come  on  in  tlie  aged,  and  must  be 
separated  from  paralysis  agitans  and  senile  trembling.  This  is  pos- 
sible by  the  fact  that  in  paralysis  agitans  the  movements  are  tremors, 
and  there  is  loss  of  power  with  the  peculiar  facial  expressiou  ("  Par- 
kioHonian  visage").  Senile  trembling  is  usually  an  affection  limited 
to  the  head,  and  consists  in  a  tremor  and  not  in  market!  twitching. 
(See  chapter  on  Hand  and  Arm  ;  part  on  Tremor.) 

A  rare  form  of  chorea  has  been  called  JJunlington's  chorea.  It 
occurs  in  atiults  about  the  age  of  thirty  to  forty  years.  It  is  hered- 
itary ;  that  is,  there  is  generally  a  history  of  the  same  trouble  in  tbe 
ancestors  of  the  patient,  and  finally  as  it  progresses  psychical  disturb- 
ances ensue.  Irregular  movements  first  appear  in  the  hands,  which 
movements  become  markedly  inco-ordinated,  the  arms  are  thrown 
about  in  excessive  and  rapid  jerkings,  and  when  the  infection  involves 
the  legs  a  characteristic  gait  is  developed  of  a  dancing  or  "'  hop, 
skip,  and  jump  "  character.  Sometimes,  early  iu  the  malady,  the 
movements  can  be  controlled  by  the  will.  The  face  passes  through 
slowly  formed  grimaces,  and  the  gait  may  be  staggering.  The 
speech  becomes  indistinct,  and  enunciation  is  not  clear.  Finally, 
dementia  closes  the  scene.  The  movements  of  Huntington's  chorea 
are  not  sudden  as  in  true  chorea  ;  it  is  a  disease  of  adult  life,  and 
mental  disturbance  is  a  prominent  symptom.  These  facts  separate  it 
from  ordinary  chorea. 

When  the  patient  involuntarily  bends  over  in  a  profound  bow  the 
cause  of  his  movements  mity  be  rhythmical  contraction  of  his  abdom- 
inal muscles,  producing  the  so-called  salaam  conmUsions  or  chorea 
major. 

A  still  more  rare  malady  is  eUclric  chorea  or  "  Dubini's  disease," 
in  which  the  muscles  of  the  arm  and  then  the  leg  on  the  same  side 
are  affected  with  a  sudden  muscular  spasm  or  shock,  such  as  is  pro- 
duced by  the  electrical  current.  Wasting  of  the  affected  muscles, 
loss  of  fnradic  irritability,  occasional  epileptic  convulsions,  and  rarely 
elevation  of  temperature  come  on.  The  disease  is  a  fatal  one,  and 
generally  occurs  in  Italy  in  malarial  regions.    Under  the  same  name 
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of  electric  chorea  Bergeron  has  described  a  state  of  rhythmical  mus- 
cular spasm  which  usually  ends  in  recovery. 

When  a  condition  of  clonic  muscular  spasm  affecting  the  trunk, 
limbs^  and  perhaps  the  neck^  is  present,  the  hands  and  toes  being 
uninvolved,  as  a  rule,  the  possibility  of  the  presence  of  paramyo- 
donua  multiplex  is  to  be  considered.  The  spasms  in  this  rare  disease 
are  bilateral  and  occur  at  intervals,  often  only  on  an  attempted  move- 
ment or  speech.  So  violent  arc  the  muscular  contractions  in  some 
cases  that  the  patient  may  be  thrown  to  the  ground  or,  if  in  bed,  to 
the  floor.  These  movements  may  vary  from  three  or  four  to  120 
per  minute,  but  are  generally  about  fifty  per  minute.  The  sym- 
metrical bilateral  involvement,  the  fact  that  the  movements  are  not 
choreic  in  character,  and  that  the  patient  is  a  male,  are  to  be 
remembered  in  making  the  diagnosis.  The  ultimate  prognosis  is 
favorable  unless  the  movements  arc  so  constant  as  to  cause  exhaus- 
tion. Care  must  be  taken  not  to  confuse  hysterical  movements  with 
this  condition.  The  bilateral  movements  which  affect  only  the 
larger  muscles,  and  the  fact  that  paramyoclonus  multiplex  is  nearly 
always  seen  in  the  male,  separate  it  in  part  from  hysteria,  while  the 
hysterical  stigmata  when  they  are  present  will  point  to  hysteria  as 
the  cause  of  the  disorder. 

Sometimes  a  patient  will  be  met  with  in  whom,  when  he  attempts 
to  stand,  the  leg  muscles  first  become  rigid  and  then  are  thrown  into 
violent  contractions,  which  cause  him  to  jump  up  and  down,  or  he 
may  be  thrown  to  the  floor.  This  condition  is  called  aaltatoric 
spasm  or  "  jumpers."  It  is  to  be  separated  from  the  condition  of 
the  legs  seen  in  lateral  sclerosis  of  the  cord  by  the  fact  that  in  the 
latter  disease  the  legs  become  spastically  stiff  on  attempting  to  use 
them,  from  Huntington's  chorea  in  that  voluntary  movements  with 
the  hands]  may  he  performed  perfectly,  and  from  chorea  minor  by 
the  absence  of  small  inco-ordinated  twitchiugs. 

Such  a  patient  will  often  act  on  suggestions  or  in  imitation  of  the 
acts  of  other  persons  or  of  animals. 

Some  writers  confine  the  term  "  saltatoric  spasm  "  to  those  oases 
which  possess  no  imitative  features.  In  such  cases  the  disease  is 
fai  more  moderate  in  its  manifestations. 

Quite  distinct  from  these  clonic  spasms  of  the  muscles  brought 
on  by  attempted  movement  is  that  in  which  the  muscles  become 
tonic  on  attempted  movements.  At  first  they  are  stiff  and  slow  in 
their  movements,  but   ultimately  develop  a  tonic  spasm,  so   that 
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walking  is  at  first  almost  impossible,  but  the  limbs  limber  up  on 
exercise.  This  is  a  rare  affection,  called  Thomsen^s  diseasey  or  one 
of  the  forms  of  myotonia  congenita.      (See  chapter  on  Feet  and 

Forced  gyratory  movements  of  the  body  are  sometimes  seen  as 
the  result  of  a  lesion  of  the  middle  peduncle  of  the  cerebellum. 


i 


CHAPTER   V. 

VOMITINT},  REGURGITATION,  AND  THE  CHARACTER  OF 

THE  VOMIT. 

Due  to  nnemia — Cerebral  lesions — Intestinal  obstraction — Peritonitis— Cholera — 
Gastric  disease — Hepatic  disease — Poisons — ^The  appearance  of  vomit 

Vomiting  is  the  act  by  which  the  contents  of  the  stomach  are 
forcibly  expelled  from  this  viscus  through  the  cardiac  orifice,  the 
oesophagus,  the  pharynx,  and  mouth.  The  vomiting-centre  in  the 
medulla  oblongata  gives  rise  to  the  necessary  nervous  impulses  and 
is  provoked  to  this  by  direct  stimulation  or  by  reflex  irritation. 
Thus,  in  uraemia  the  vomiting  sometimes  encountered  is  the  result  of 
irritation  of  the  centre  by  some  unknown  poison,  and  when  apomor- 
phine  is  given  the  centre  is  also  stimulated.  Centric  vomiting  is 
also  caused  by  the  administration  of  anaesthetics,  notably  ether  and 
chloroform.  On  the  other  hand,  gastric,  intestinal,  or  other  abdom- 
inal disorder  may  reflexly  produce  very  persistent  emesis,  and  for 
these  reasons  vomiting  is  of  considerable  diagnostic  importance. 

Vomiting  being  produced  by  many  maladies  is  a  symptom  fre- 
quently met  with.  It  occurs  with  a  certain  degree  of  constancy  as 
a  complication  or  symptom  of  uraemia,  diabetes,  apoplexy,  brain- 
tumor,  brain-abscess,  M6nifere^s  disease,  tubercular  meningitis,  hys- 
teria, intestinal  obstruction  from  all  its  various  causes,  gastric  and 
intestinal  indigestion,  gastritis,  gastric  ulcer,  gastric  cancer,  perito- 
nitis, nephritic  colic,  hepatic  jaundice,  hepatic  colic,  in  cholera,  yel- 
low fever,  and  a  host  of  other  ailments. 

The  vomiting  of  uraemia  may  be  one  of  the  earliest  manifestations 
of  renal  disease,  and  its  presence,  when  persistent  in  the  absence  of 
local  gastric  or  other  causes,  should  always  lead  to  an  examination  of 
the  urine,  since  valuable  time  may  be  lost  if  the  patient  is  considered 
to  be  suffering  from  some  slight  indiscretion  in  diet.  Its  association 
either  as  a  preceding,  concomitant,  or  consequent  symptom  of  con- 
vulsions renders  a  diagnosis  of  uraemia  probable,  while  a  history  of 
uraemic  amaurosis,  colliquative  diarrhcea,  and  failure  of  the  general 
health  will  be  very  important  points  in  reaching  a  decision.  No 
pathognomonic  symptom  of  uraemic  vomiting  exists  unless  we  con- 
sider the  urinary  evidence  a  symptom,  but  in  some  cases  the  vomited 
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matters  smell  strongly  of  carbonate  of  ammonium,  resulting  from  the 
decompogition  of  the  urea,  which  has  been  eliminated  from  the  blood 
into  the  stomach  by  the  gastric  mucous  membrane.  UrEemic  vomit- 
ing is,  therefore,  not  only  due  to  centric  irritation  by  a  poison  in  the 
blood,  but  to  irritation  of  the  stomach  by  the  urea  which  is  excreted 
into  it.  Diabetes  comparatively  rarely  produces  vomiting  by  the 
toxiemia  which  it  causes,  but  in  any  case  the  urinary  examination 
and  polyuria  decide  the  diagnosis. 

When  vomiting  results  from  cerebrcU  hemorrhage,  embolism,  or 
thromliosis,  the  focal  or  hemiplegic  symptoms  characteristic  of  apo- 
plexy are  present.  Possibly  the  vomiting  is  more  indicstive  of 
hemorrhage  than  uf  plugging  of  the  vessel,  A  sudden  attack  of 
vomiting  in  a  previously  healthy  man  of  advancetl  years  or  in  one 
who  is  youug,  but  has  a  specific  liistory,  should  raise  the  question  as 
to  the  possible  presence  of  one  of  these  lesions ;  provided,  of  course, 
that  ordinary  gastric  disorder  is  not  present  as  a  cause.  The  vom- 
iting due  to  cerebral  tumor  is  generally  preceded  by  the  characteristic 
severe  and  constant  headache,  vertigo,  a  slow  pulse,  impaired  memory, 
and  sometimes  by  epileptiform  convulsions.  Further  than  this,  the 
important  diagnostic  ocular  symptom  "called  choked  disk"  of  the 
optic  nerve  is  to  be  sought  for,  and  if  found  is  of  great  positive  value. 
Tumor  of  the  brmu,  if  near  the  base,  often  causes,  too,  involvement 
of  the  various  crania]  nerves.  The  vomiting  of  cerebral  tumor  is  in- 
dependent of  taking  food,  and  commonly  comes  on  early  in  the  morn- 
ing, thereby  differing  from  some  of  the  forms  of  vomiting  due  to 
gastric  disorder.  The  vomiting  arising  from  cerebral  abscess  has 
symptoms  precisely  like  those  just  named,  so  that  a  differential  diag- 
nosis is  almost  impossible.  The  history  of  injury  or  of  an  infectious 
process  producing  a  secondary  brain-abscess  may  point  to  this  cause 
of  the  vomiting;  the  real  points  of  difference  are  that  in  abscess 
choked  disk  ia  rarely  seen,  fever  is  commonly  present,  and  the  cra- 
nial nerves  generally  tscape.  When  purulent  vienlngitis  produces 
vomiting  it  may  be  imp<is8ible  to  tell  whether  this  symptom  is  due 
to  it  or  to  an  abscess,  as  the  purulent  collection  may  be  lutalized. 
Vomiting  sometimes  results  from  profound  cerebral  anatmia  of  an 
acute  type  due  to  hemorrhage,  in  fainting  or  in  chronic  anaimia,  as 
in  chlorosis.  Generally,  however,  the  symptom  is  only  a  constant 
nausea.  The  presence  of  great  lutllor  and  other  evidences  of  aniemia 
aids  in  the  diagnosis,  but  it  must  not  be  foi^otten  that  some  severe 
aniemias   are   accompanied 'by   febrile   movement  and  by   markedi.j 
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choked  disk^  which  should  not  mislead  the  physician  into  a  diag- 
nosis of  cerebral  tumor. 

When  vomiting  is  due  to  cerebellar  tumor  the  diagnosis  is  aided 
by  the  presence  of  vertigo,  the  peculiar  staggering  gait,  and  finally 
by  evidences  of  choked  disk,  on  ophthalmoscopic  examination,  with 
disordered  vision. 

The  vomiting  of  meningitis  is  quite  frequently  an  early  symptom, 
but  it  also  often  occurs  later  in  the  disease,  aud  is  caused  by  the 
meningeal  irritation,  and  not  by  any  condition  of  the  stomach,  unless 
that  viscus  has  been  disordered  by  the  unwise  use  of  drugs.  This 
form  of  vomiting  can  nearly  always  be  separated  from  that  due 
to  other  causes  by  the  excessively  severe  headache,  chiefly  of  an  oc- 
cipital type;  by  the  pain  in  the  nape  of  the  neck  and  in  the  spine;  by 
the  rigidity  of  the  dorsal  muscles,  so  that  opisthotonos  may  be  caused 
in  severe  cases ;  and,  finally,  by  the  disordered  functions  of  the  cranial 
nerves,  as  a  result  of  which  there  are  found  trouble  in  the  oculomotor 
nerve,  strabismus,  double  or  single  ptosis,  slowly  reacting  pupils, 
which  may  be  uuei^ual,  nystagmus,  and  sometimes  facial  contractions 
due  to  involvement  of  the  facial  nerve. 

Vomiting  due  to  acute  miliary  tuberculosis  often  comes  on  at  the 
very  onset  of  the  malady,  and  is  associated  with  obstinate  constipa- 
tion, or,  on  the  other  hand,  active  diarrhoea  ;  but  the  fever,  the  very 
rapid  pulse,  the  wasting  of  the  patient,  the  possibly  present  physi- 
cal signs  of  tuberculosis  of  the  lungs,  and,  very  important,  the  pecu- 
liarly severe  dyspnoea,  for  which  no  adequate  cause  can  be  discovered 
on  physical  examination,  all  point  to  the  general  infection.  If  a 
skilful  examination  of  the  eye  can  be  made  with  the  ophthalmoscope, 
the  choroid  mav  be  found  to  be  studded  with  tubercles. 

The  reflex  forms  of  vomiting  are  very  numerous,  and  depend  chiefly 
upon  organic  and  functional  disorders  of  the  abdominal  viscera.  In 
some  of  these  conditions  vomiting  is  of  little  importance,  except  for 
its  gravity  if  the  patient  is  exhausted ;  in  other  words,  it  is  simply 
a  disagreeable  symptom.  In  others  the  symptom  vomiting  is  of  con- 
siderable diagnostic  value  as  indicating  the  grave  mischief  which  pro- 
duces it.  One  of  the  most  important  of  the  latter  conditions  is  intes- 
tinal obstruction,  whether  it  arises  from  intussusception,  constrictions 
by  bands,  volvulus,  or  impactions.  In  intussusception  vomiting  is 
practically  a  constant  symptom,  occurring  with  the  sudden  pain,  or, 
at  times,  even  preceding  it.  In  children  it  continues  till  shortly 
before  death,  and  is  rarely  feculent. 


480     THE  MANIFESTATION  OF  DISEASE  BY  SYMPTOMS. 

In  the  adult^  and  in  the  chronic  form,  there  may  be  complete  ab- 
sence of  vomiting,  though  this  is  certainly  exceedingly  rare.  Leich- 
tenstern  takes  exception  to  the  statement  that  the  seat  of  obstruction 
is  indicated  by  the  period  at  which  vomiting  is  developed. 

The  ileum-invagination  is  most  frequently  accompanied  by  early 
vomiting,  not  because  of  its  seat,  which  is  usually  but  little  removed 
from  the  ileo-csecal  valve,  but  because  it  is  commonly  obstructive. 
The  vomiting,  both  in  time  of  development  and  in  nature,  will  de- 
pend, not  upon  the  seat  of  the  trouble,  but  upon  the  presence  or 
completeness  of  obstruction,  and  may  be  early  if  the  obstruction  is 
absolute  in  the  sigmoid  flexure,  and  feculent  if  the  bowel  is  occluded 
in  the  upper  part  of  the  ileum. 

The  pain  is  usually  sudden,  violent,  diffuse,  or,  if  localized,  usu- 
ally placed  in  the  ileo-csecal  or  umbilical  region.  After  a  few  hours 
in  children,  a  much  longer  interval  in  the  adult,  the  pain  ceases, 
often  as  suddenly  as  it  commenced,  and  there  is  an  interval  in  which 
there  is  little  to  suggest  that  the  pathological  condition  still  continues. 
This  is  followed  by  a  return  of  the  pain,  the  {)aroxysms  becoming 
more  violent  and  prolonged,  the  intervals  less  marked  as  the  disease 
progresses,  or  in  the  adult,  if  it  passes  into  the  chronic  form,  and  in- 
tervals even  of  days  may  elapse  between  the  paroxysms.  The  pain 
is  frequently  accompanied  by  tenderness,  l)ut  this  is  au  exceedingly 
variable  symptom,  and  at  times  pressure  seems  to  relieve  the  pain. 

Blood-stained  raucous  evacuations  are  a  symptom  of  intestinal  ob- 
struction which,  in  cliildren,  is  rarely  wanting.  Of  108  cases  of 
invagination  iu  the  first  year  of  life  this  symptom  was  absent  in  but 
four.  It  occurs  within  a  few  hours  of  the  first  attack.  At  the  first 
the  discharge  is  of  blood-stained  feces  ;  later,  if  obstruction  is  devel- 
oped, of  blood  and  mucus,  and  is  usually  exceedingly  offensive.  In 
children  diarrhoea  is  common  throughout  the  whole  course  of  the 
case.  At  times,  following  complete  constipation  and  feculent  vomit- 
ing, there  will  suddenly  appear  copious  evacuations  from  the. bowel, 
mingled  with  blood,  and  in  which  may  be  found  evidences  of  the 
necrosed  intussusception.  Where  this  slough  is  extensive  it  may 
be  lodged  in  a  lower  portion  of  the  bowel  and  cause  fatal  obstruc- 
tion.^ 

In  connection  with  the  muco-sanguinolent  ev^acuations  the  tenes- 
mus or  straining  is  a  symptom  so  common  that  it  is  of  some  diag- 

1  For  much  infomiatlon  on  the  subject  of  Intestinal  obstruction  see  the  Fiske  Fund  Prize 
Essay  of  the  Rhode  Island  Medical  Society  for  1890,  by  Martin  and  Hare. 


voMiTiya,  481 

nostic  import.  That  it  is  not  dependent  upon  the  character  of  the 
evacuation  is  shown  by  the  fact  that  it  is  present  in  cases  of  complete 
obstruction.  Brinton  has  shown  that  this  symptom  is  seldom  de- 
veloped except  in  the  ileo-coecal  and  colon  invaginations. 

A  much  rarer  condition,  and  one  which  Leich  ten  stern  ascribes  to 
the  secondary  effect  of  intense  tenesmus,  is  a  patulous  condition  of 
the  anus  due  to  paralysis  and  dependent  upon  invagination  of  the 
descending  colon  and  rectum.  This  is  never  produced  by  invagina- 
tion of  the  ileum. 

Leichtenstern's  statistics  show  that  a  tumor  can  be  felt  either 
through  the  parietes  or  by  rectal  examination  in  52  per  cent,  of  all 
cases.  In  the  first  year  of  life  this  most  important  diagnostic  sign 
was  present  in  63  per  cent.  The  tumor  is  usually  felt  in  the  left 
iliac  region,  or  by  the  finger  passed  into  the  anus.  The  ileo-Cfecal 
invagination  is  most  frequently  accompanied  by  demonstrable  tumor ; 
the  ileum-invagination  exhibits  this  symptom  with  less  frequency. 

Manv  authors  have  noteil  that  the  tumor  varies  in  size  and  con- 
sistency  from  time  to  time,  now,  during  an  acute  paroxysm  of  pain, 
being  hard,  knotty,  and  plainly  perceptible,  shortly  afterwanl  eluding 
the  most  careful  search.  Duchaussoy  has  described  two  distinct 
movements  which  can  often  be  perceived  in  the  tumor,  namely,  the 
erectile  and  the  vermicular  motion. 

Distention  of  the  abdomen  is  not  of  great  significance,  l)ecause  it  i» 
often  absent.  In  children  especially  it  may  not  api)ear  at  all,  or  only 
just  before  death.  In  adults,  in  whom  obstruction  is  more  common,  it 
may  become  as  well  marked  as  in  obstruction  from  any  other  cause* 

Dance  calls  attention  to  an  inequality  in  the  shape  of  the  abdomen 
dependent  upon  the  meteorism,  and  in  view  of  which  he  states  that 
the  seat  of  ob.struction  can  often  l)e  inferred.  But  few  authors, 
however,  have  Ixjen  able  to  profit  by  his  observation. 

In  the  chronic  form  of  invagination  the  symptoms  are  less  violent 
in  onset ;  there  may  l>e  nothing  more  characteristic  of  the  attack 
than  recurring  paroxysms  of  pain,  meteorism,  and  obstruction,  with 
symptoms  of  intestinal  stricture  constantly  manifesting  themselves. 
These  cases  terminate  either  in  cure  by  reduction  or  by  extrusion  of 
a  slough,  or  perish  from  exhaustion,  inanition,  or  in  the  course  of 
an  acute  attack.  In  over  one-half  of  the  recorded  cases  a  correct 
diagnosis  was  not  made. 

The  additional  symptoms  upon  which  a  diagnosis  of  vomiting 
from  intussusception  is  to  be  based  are  the  acute  onset  of  colicky 
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pain^  and  its  intermittent  character  ;  passages  from  the  boweh  con- 
tainiug  blood  and  mucus  ;  the  presence  of  a  tumor,  commonly  in  the 
left  iliac  region,  or  felt  through  the  anus,  varying  in  size  and  con- 
sistency from  time  to  time,  with  an  erectile  or  vermiform  motion  ; 
and  the  ordinary  obstruction-symptoms.  The  diagnosis  is  further 
confirmed  if  there  are  violent  peristalsis  and  tenesmus,  and  if  these 
symptoms  occur  in  an  infant. 

According  to  Leichtenstem,  Bryant,  and  others,  40  per  cent,  of 
all  cases  of  intestinal  obstruction  are  due  to  intussusception,  and 
this  condition  is  most  common  in  the  first  year  of  life,  after  which 
it  becomes  more  and  more  rare  until  the  fortieth  or  fiftieth  year, 
when  it  increases  in  frequency.  The  prognosis  is  bad,  the  mortality 
varying  from  73  to  90  per  cent,  unless  early  surgical  relief  is  given. 

Internal  strangulation  by  bands  occurs  in  from  25  to  30  {>er  cent, 
of  the  cases  of  obstruction  of  the  intestine,  and  affects  males  most 
commonly  between  twenty  and  forty  years  of  age.  In  133  out  of 
151  cases  the  small  intestine  was  involved.  The  typical  symptoms 
are  as  follows  : 

1.  Sudden,  agonizing  pain,  constant,  and  located  about  the  umbili- 
cus, with  paroxysmal  increments. 

2.  A  rapid,  weak  pulse  and  subnormal  tem|)erature.  This  is 
nearly  constant  in  the  early  stages  of  the  attack  ;  later  on,  when 
local  or  general  peritonitis  develops,  the  temjHjrature  and  pulse  may 
assume  the  features  characteristic  of  inflammation. 

3.  Vomiting.  First  of  the  contents  of  the  stomach,  then  of  bile, 
and,  finally,  in  a  large  percentage  of  eases,  of  feculent  matter.  The 
feculent  vomiting  rarely  appears  before  the  third  day,  and  in  cases 
running  a  very  acute  course  death  may  ensue  before  this  symptom 
has  time  to  develoj).  The  vomiting  is  constant  and  gives  no  relief 
to  the  patient. 

4.  Consti])ation.  Exceptionally  there  may  be  one  or  two  pas- 
sages representing  the  contents  of  the  bowel  below  the  seat  of 
obstruction  ;  after  that  the  constipation  is  absolute,  not  even  flatus 
passing  by  the  anus.  Treves  has  suggested  that  the  evacuations 
sometimes  observed  toward  the  termination  of  the  case,  and  not  due 
to  the  relief  of  obstruction,  may  be  dependent  upon  the  beginning 
of  peritonitis. 

5.  Tympanitic  distention.  Where  there  is  a  large  segment  of  gut 
involvixl  in  the  strangulation  its  early  distention  may  give  rise  to  a 
localized  abdominal  enlargement,  which  is  exceedingly  suggestive  as 
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to  the  cause  of  the  attack.     In  general,  the  meteorism  is  not  marked 
except  when  peritonitis  supervenes. 

Since  in  the  large  majority  of  cases  the  obstruction  is  localized  in 
the  lower  portion  of  the  small  intestine,  the  primary  distention  will 
be  observed  in  the  middle  abdominal  r^ion — i.  e.,  the  epigastric, 
umbilical,  and  hypogastric  areas.  Laugier  claims  by  this  symptom 
to  locate  the  obstruction  with  some  certainty. 

The  violent  peristalsis  and  repeated  vomiting  prevent  the  extreme 
meteorism  characteristic  of  intestinal  paralysis. 

6.  Localized  tenderness  and  percussion-dulness.  When  present 
these  signs  are  of  exceeding  ^reat  importance,  since  they  denote  the 
position  of  the  strangulated  bowel. 

Exceptionally  a  tumor  may  be  felt  formed  by  the  congested  gut 
or  the  matting  together  of  the  intestinal  coils. 

The  urine  is  diminished  in  quantity  and  may  be  suppressed.  In 
acute  strangulation  it  commonly  contains  albumin,  and  it  is  stated 
that  this  is  of  diagnostic  value. 

In  this  connection  the  history  is  of  great  importance. 

Other  congenital  deformities  would  suggest  the  possibility  of 
Meckel's  diverticulum  as  a  cause. 

A  preceding  typhlitis,  pelvic  peritonitis,  or  severe  abdominal  trau- 
matism would  resi>ectively  assign  an  adherent  vermiform  appendix, 
peritonejil  bands,  or  rents  in  the  omentum  or  mesentery  as  the  causa- 
tive agents  in  the  production  of  the  symptoms. 

The  age  of  the  patient  should  also  be  considered,  since  this  form 
of  obstruction  usually  occurs  between  the  twentieth  and  fortieth 
year. 

The  sudden  onset  of  violent,  persistent  pain,  subnormal  tempera- 
ture and  frequent  pulse,  the  obstinate,  absolute  constipation,  the  per- 
sistent, repeated  vomiting,  becoming  fecal,  and  the  i*apid  course  of 
the  disease,  all  iK)iut  to  internal  strangulation. 

Auscultation  of  the  abdomen  is  at  times  of  value,  a  sound  com- 
pared to  the  click  of  the  water-hammer  being  heard  most  distinctly 
at  the  point  of  obstruction. 

Palpation  and  {)ercussion  should  not  be  omitted,  as  thereby  the 
seat  of  obstruction  has  been  distinctly  located. 

Volvidiis  is  the  most  frequent  form  of  intestinal  obstruction  after 
intussusception  and  that  due  to  strangulation.  Vomiting  occurs,  but 
is  not  so  constant  a  symptom  as  in  those  forms  first  named.  Thus 
it  occurred  in  from  8  per  cent,  in  Brinton's  statistics  to  2.5  per  cent. 
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m  thf^^  of  Tr*:v<^.  an*!  4  percent,  in  Martin's  and  th^  aath«>r*?.  It  is 
oearlv  al^av*  a^en  in  wen  in  mid^lle  life.  The  vomlxijiz  15  nrelv  fe«?a]« 
M  very  ^li^^ht  in  manj  ca^^s,  and  som<tini€s  does  n-x  appt^r  at  all. 

Vomiting,  on  tfafr  other  hand,  13  quite  commonlv  seen  in  cases  of 
^Mryuiifm  /row  tnypoftir/n  or  ohetmetion  from  foreign  h»3dies-  This 
anderivinz  caa^  of  the  emes^i.^  can  be  diaenos^d  bv  th*^  historv  of 
a  foreign  body  having  Fjcen  swallowed,  of  attacks  of  hepatic  oJic. 
or,  where  a  zMsV^nt  nleerates  through  into  the  i»wel.  of  s<>me 
local  [leritonitid  aboat  the  region  of  the  liver.  A  history  can  ci>m- 
monly  be  elieitfd  of  sharp,  eolicky  pain,  of  partial  obstroction, 
and  of  vomiting.  The  distention  is  slight,  the  amount  of  systemic 
shock  far  i^^sn  than  in  r>ther  forms  of  obstruction,  and  the  dnrution 
of  the  attack  ijomewhat  longer  than  nsuallv  obtain^  in  this  cl&w  of 
affections.  The  symptom.^  of  obstruction  are  frequently  only  par- 
tialy  the  vomiting  being  m^iderate  in  amount  and  not  stercoraceous, 
the  cr>n«tipation  not  Feeing  aljsolnte. 

Exr-ept  in  the  case  of  entf?roliths  and  very  large  foreign  bodies  a 
tamor  can  rarelv  l>e  felt. 

It  is  often  impressible  to  diagnose  this  form  of  obstruction  from 
that  depr;nding  upon  a  narrowing  of  the  lumen  of  the  bowel,  such  as 
is  prrxlu'^tf<l  by  ^anrrer  or  stricture.  The  previous  history  i?  always  of 
great  imp^^rtance.  The  presence  of  iudican  rathf-r  than  albumin  in 
the  urine,  the  f-omparative  mildness  of  the  attack,  the  moderate 
metdrijim.  anrl  the  slow  r-onrse  of  the  disease,  all  help  to  exclude 
intrTiial  •tranjr'ilation  or  volvulus.  It  is,  however,  mainly  upon 
the  hi-torj'  that  the  diagnosis  will  be  founded. 

Vomit! njr,  loss  of  appetite,  thirst,  cough,  heinic  fever,  and  sweats, 
with  the  development  (»f  marked  cachexia,  sometimes  occur  from 
ofjtfirurlion  of  the  rectum. 

When  vomiting  ari^*es  from  perilonitM  it  is  often  one  of  the  ear- 
liest symptoms  of  the  malady.  It  is  almost  always  present  and  is 
often  a  very  s^^vere  symptom,  and  is  associated  with,  or  replaced  by,  a 
constant  retr-hing,  which  adds  to  the  exhaustion  of  the  |)atient.  At 
first  it  may  only  follow  the  swallowing  of  food,  but  often  it  occurs 
without  siK'h  a  cause,  and  after  the  st^^uach  is  emptied  of  its  ordi- 
nary contents  glairy,  watery  mucus  is  expelled,  which  is  often  of  a 
distinct  greenish  tint.  The  great  tenderness  of  the  belly  in  acute 
pcjritonitis,  the  luoderate  fever,  the  rapid  pulse,  the  anxious  face, 

>  For  the  test  for  Indlcan,  see  chapter  on  the  Urine. 
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and  the  oold  skin  as  collapse  approaches,  all  render  the  diag- 
nosis easy ;  but  it  is  to  be  remembered  that  the  distention  of  the 
belly  by  an  overfilled  bladder  or  pregnant  uterus  may  mislead  the 
physician  into  thinking  that  peritonitis  is  present  because  of  the  swell- 
ing, the  pain,  and  the  vomiting.  Vomiting  is  not  a  severe  symptom 
of  appendicitis  unless  the  peritoneum  has  become  involved  in  the 
inflammatory  process,  although  it  may  occur  once  or  twice  f^hen  the 
pain  in  the  appendix  is  most  severe.  The  localization  of  the  symp- 
toms in  the  neighborhood  of  the  appendix  makes  the  dii^nosis  pos- 
sible. (See  chapter  on  Abdomen.)  When  vomiting  occurs  in 
typhoid  fever  it  is  usually  a  symptom  of  bad  feeding  or  imperfect 
digestion,  and  is  rarely  of  grave  importance  except  under  two  con- 
ditions. The  first  of  these  is  when  it  occurs  as  a  result  and  symp- 
tom of  intestinal  perforation,  an  accident  commonly  seen  late  in  the 
disease ;  and,  second,  when  it  takes  place  as  an  obstinate  and  ex- 
hausting symptom  after  the  fever  has  practically  passed  by,  from 
unknown  causes,  probably  reflex  in  character.  The  symptoms  of 
perforation  other  than  vomiting  can  be  found  in  the  chapter  on  the 
Abdomen  and  Abdominal  Viscera. 

Vomiting  as  a  symptom  of  cholera  is  accompanied  by  serous  diar- 
rhoea of  a  profuse  character,  by  the  development  of  collapse,  cramps 
in  the  muscles,  anuria,  and  great  circulatory  failure.  It  must  be 
separated  from  the  vomiting  due  to  cholera  morbus  or  severe  indi- 
gestion, antimonial  poisoning,  and  arsenical  poisoning.  Cholera 
morbus  is  to  be  separated  from  cholera,  first,  by  the  absence  of  the 
comma-bacillus  in  the  stools ;  second,  by  the  fact  that  there  is  a 
history  of  exposure  to  cold  or  damp  ;  third,  by  the  absence  of  an 
epidemic ;  and,  fourth,  by  the  milder  manifestations.  No  one  can 
be  skilful  enough  to  separate  symptoms  of  poisoning  by  antimony 
from  that  due  to  cholera,  for  the  symptoms  are  identical  in  every 
way.  Nothing  but  the  history  of  the  ingestion  of  the  poison  and 
the  discovery  of  antimony  in  the  secretions  can  prove  the  case  to  be 
one  of  antimonial  poisoning,  particularly  if  an  epidemic  of  cholera 
is  present. 

In  arsenical  poisoning  the  association  of  vomiting  with  bloody 
stools  separates  the  symptoms  from  those  of  cholera. 

Vomiting  is  a  very  severe  and  early  symptom  of  cholera  infantum 
(see  chapters  on  ''Abdomen^'  and  '^ Bowels  and  Feces''),  and  it 
occurs  in  attacks  of  true  djfseniery  as  a  common  symptom,  when  its 
underlying  caose  is  readily  discovered.     (See  Abdomen.)    The  dis- 
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eases  of  the  stomach  causing  vomitiDg  are  cancer,  ulcer,  gastritis, 
catarrh  (acute  and  chronic),  true  gastritis,  and  dilatation. 

The  vomiting  of  gastric  cancer  at  first  consists  in  the  expulsion 
from  the  stomach  of  its  contents — mixed  particles  of  food,  mucus, 
water,  and  sometimes  bile.  The  vomit  may  be  tasteless  or  sour 
from  fermentation,  and  may  have  an  offensive  odor  from  similar 
causes.  Often  it  contains  blood  either  in  bright-red  streaks  or  as 
a  brownish-red  fluid,  or  in  similarly  colored  clots,  which  may  be 
brown  when  they  have  been  in  the  stomach  for  some  time.  Often 
the  exuded  blood,  changed  by  mixture  with  the  stomach-contents, 
looks  like  coffee-grounds,  producing  '^  coffee-ground  vomit."  This 
coffee-ground  vomit  is  not  pathognomonic  of  gastric  cancer,  but  is 
very  characteristic  of  this  disease.  Microscopically  the  vomited  ma- 
terials are  seen  to  consist  of  particles  of  food,  yeast-cells,  cocci, 
and  broken-down  blood-corpuscles.  (For  the  other  symptoms  of 
gastric  cancer,  sec  chapter  on  the  Abdomen.) 

Coffee-ground  vomit  is  also  sometimes  seen  in  cases  of  locomotor 
ataxia  following  a  gastric  crisis. 

Vomiting  due  to  gastric  ulcer  is  preceded  by  pain,  and  is  gener- 
ally brought  on  by  taking  food,  and  so  occurs  soon  after  eating. 
The  food  is,  therefore,  only  slightly  digested,  and  evidences  of  fer- 
mentation are  absent  to  a  great  extent.  If  blooil  is  present,  it  is 
nearly  always  bright  red  and  in  considerable  quantity,  and  indi- 
cates that  a  hemorrhage  has  recently  taken  place  from  the  surface  of 
an  ulcer.  Very  large  hemorrhages  into  the  stomach  may  cause 
vomiting  by  irritating  and  distending  this  viscus.  The  history  of 
vomiting  after  eating,  the  presence  of  blood  in  the  vomit,  the  pain 
in  the  stomach,  the  age  of  the  patient  (generally  twenty  to  thirty 
years),  the  sex  (generally  female),  and  the  hyperchloric  acidity,  com- 
bined with  the  other  symptoms  (see  chapter  on  Abdomen),  complete 
the  diagnostic  array  of  farts. 

There  aie,  however,  other  causes  of  voniiting  of  blood  or  hieraa- 
temesis  than  gastric  ulcer  and  cancer.  Thus  it  occurs  from  obstruction 
to  the  portal  circulation  from  hepatic  cirrhofiis,  and  from  growths  and 
splenic  affections  which  result  in  varicosity  of  the  bloodvessels  of 
the  stomacii.  Haematemesis  also  follows  severe  blows,  kicks,  and 
other  injuries  to  the  epigastrium.  Sometimes  it  takes  place  in  cases 
of  heart  disease  in  which  there  has  resulted  iiepatic  engorgement 
with  secondary  gastric  c^ongestion,  and  it  may  be  develdped  in  small 
degree  by  any  form  of  violent  vomiting  which  strains  the  stomach, 
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particularly  if  an  irritant  substance  has  already  destroyed  the  mucous 
membrane.  Again,  hsematemesis  is  seen  in  scurvy,  typhus,  yellow 
fever,  and  acute  yellow  atrophy  of  the  liver,  as  a  result  of  breaking 
down  or  destruction  of  the  coats  of  the  vessels.  Sometimes  it  is  seen 
in  cases  of  dengue,  in  influenza  of  the  epidemic  type,  and  in  relapsing 
fever.  H^ematemesis  may  also  occur  in  purpura  hemorrhagica,  in 
haemophilia,  and  as  a  result  of  vicarious  menstruation.  In  malarial 
fever  of  a  severe  character  the  dark-colored  vomit  is  generally  due 
to  bile,  but  it  may  be  due  to  exuded  blood.  Such  a  case  is  reported 
by  Boon  as  occurring  in  a  child. 

Care  should  always  be  taken  that  the  physician  is  not  misled  by 
the  vomiting  of  swallowed  blood  into  a  diagnosis  of  gastric  hemor- 
rhage from  any  of  the  causes  just  named.  It  may  enter  into  the 
stomach  from  the  pharynx,  as  after  epistaxis,  or  blood  may  be  swal- 
lowed by  a  malingerer.  Hsematemesis  is  to  be  separated  from 
haemoptysis  by  the  fact  that  in  the  latter  there  are  physical  signs 
in  the  lungs,  the  sputum  is  frothy  and  bloody,  there  is  absence  of 
retching  or  vomiting-movements,  and  the  blood  is  bright  red  in 
haemoptysis  oftener  than  in  hsematemesis. 

In  order  to  determine  that  the  discolored  vomit  of  any  case  is  due 
to  blood  a  microscopical  examination  for  the  corpuscles  must  be 
made,  and  if  these  are  greatly  altered  a  chemical  test  may  be  used. 
(See  further  in  this  chapter.) 

The  development  of  vomiting  with  sudden  pain  in  the  abdomen, 
resembling  colic,  which  fails  to  yield  to  ordinary  remedies,  and  is 
associated  with  sources  for  an  embolism,  should  lead  the  physician  to 
a  consideration  of  possible  embolism  in  the  superior  mesenteric  artery. 

This  condition  must  not  be  confounded  with  the  vomiting  of  acute 
pancreatitis^  in  which  colicky  pain  in  the  epigastrium,  deeply  seated 
and  extending  to  the  right  shoulder  and  back  (see  Hepatitis,  in  this 
chapter),  and  great  restlessness,  praecordial  distress,  dyspnoea,  and 
faintness  are  present.  The  matters  vomited  are  greenish,  clear,  and 
viscid,  and  the  efforts  at  vomiting  increase  the  pain.  There  is  no 
jaundice,  and  death  soon  comes  to  the  relief  of  the  patient. 

As  an  early  diagnosis  of  acute  pancreatitis  may  permit  surgical 
interference  with  possible  recovery  of  the  patient,  the  diagnosis  is 
important.  The  mistake  commonly  made  is  to  consider  the  case 
one  of  intestinal  obstruction. 

Under  the  name  of  melaena  neonatorum  there  is  a  condition  of 
hjematemesis  occurring  in  children  within  the  first  few  days  or  weeks 
of  life.    This  condition  has  been  thought  by  Leube  to  be  due  to  gastric 
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and  duodenal  ulcers,  and  his  views  are  indorsed  by  Buhl  and  Iluhn, 
Spiegell)erg,  Binz,  and  I^andau.  In  one  of  the  latter's  cases  throm- 
bosis of  the  umbilical  vein  was  present,  and  it  has  been  thought  that 
when  expansion  of  the  chest  takes  place  in  the  newborn  child  small 
clots  may  escape  from  this  vessel  through  the  ductus  arteriosus  into 
the  descending  aorta  and  gastric  arteries,  and  thus  cause  an  ulcer  of 
the  stomach  by  eml)olism. 

Vomiting  of  a  |)cculiar  character  is  always  present  in  phoaphonis- 
poisoninff.  The  symptoms  associated  with  ingestion  of  the  poison 
may  not  come  on  for  some  hours.  At  the  end  of  that  time  the  pecu- 
liai  taste  of  phospiiorus  may  be  noticed  in  the  mouth,  the  breath  is 
heavily  laden  witii  its  odor,  and  burning  pain  in  the  (esophagus, 
stomach,  and  abdomen  ensues.  Vomiting  and  purging  now  assert 
themselves,  and  l)oth  the  matters  vomited  and  passed  from  the  lx)wels 
may  Ix?  luminous  in  the  dark,  owing  to  the  presence  of  phosphorus. 
The  vomiting  is  at  first  made  up  of  food,  then  mucus,  then  bile, 
then  |K'rha{)s  blood.  AW  the  symptoms  of  a  mild  gastro-enteritis 
may  develop,  but  it  is  to  be  noted  that  constipation  of  an  obstinate 
type  may  replace  tiie  puiging.  Very  soon  the  liver  increases  in  size, 
and  gives  rise  to  general  hypochondriac  pain  and  tenderness,  as  well 
as  local  swelling.  At  the  end  of  twenty-four  hours,  or  perhaps 
after  the  second  day,  a  cessation  in  the  symptoms  occurs,  and,  if  the 
physician  hv.  not  on  his  guanl,  this  will  lead  him  to  a  hoi)eful  prog- 
nosis. In  the  course  of  a  few  hours  jaundice  l^etjjins  in  the  conjunctiva, 
and  then  extends  over  the  entire  body.  With  the  onset  of  jaundice  the 
vomiting  and  pain  return  with  n^newed  vigor.  The  matters  vom- 
ited are  often  the  color  of  ^' coffee-grounds,"  due  to  exuded  and 
altered  blood.  The  bowels  are  absolutely  confined,  or  the  few  hard 
masses  passwl  are  white  and  clay-like,  because  of  the*  absence  of  bili- 
ary coloring-matter.  Then*  is  no  bile  in  the  vomit  in  this  stage, 
because  the  hej)atic  ducts  have  been  closed  by  the  inflammation  set 
up  in  the  liver.  After  this  nervous  symptoms  ensue.  Muscular 
twitchings,  headache,  vertigo,  wild  delirium,  erotic  convulsions, 
and  finally  unconsciousness  and  death  occur.  Sometimes  the  convul- 
sions  occur  just  l>efore  dissolution.  Even  if  the  patient  survive  the 
acut<'  stJio^e,  he  generally  dies  of  the  changes  produaxi  in  his' vital 
organs,  wliich  consist  in  widespread  fatty  degeneration,  even  in  the 
acute  stages.  Atrophy  of  the  liver, destruction  of  the  gastric  tubules, 
pancreatic  involvement,  and  kidney  degenerations  aid  in  producing 
the  ultimately  fatal  result. 
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During  the  course  of  poisoning  by  phosphorus  the  urine  is  scanty 
and  perhaps  albuminous,  and  is  peculiar  because  of  the  unusual  sub- 
stances found  in  it.  The  most  unusual  of  these  is  sarco-lactic  acid, 
which  results  from  the  breaking-down  of  muscular  tissues.  Leucin 
and  tyrosin  are  also  found,  and  tube-casts,  with  fatty  globules  in 
them,  are  seen.  Free  fat-globules  may  also  occur.  Bile  acids  and 
bile  coloring-matter  are  found  in  large  amount,  and  the  urine  is 
generally  dark  colored  for  this  reason.  As  phosphorus  is  eliminated 
as  hypophosphoric  acid,  this  substance  is  also  present. 

The  symptoms  may  so  closely  resemble  those  of  acute  yellow 
atrophy  of  the  liver  as  to  make  a  differential  diagnosis  impossible, 
unless  some  evidence  of  the  presence  of  phosphorus  is  obtainable. 

The  vomiting  of  acute  gastric  catarrh  is  generally  seen  in  chil- 
dren, and  is  often  preceded  by  great  nausea.  The  contents  of  the 
stomach  are  first  gotten  rid  of,  then  mucus,  water,  and  bile  may 
be  ejected,  and  finally  exhausting  retching  ensues  if  the  attack  is 
severe.  The  tongue  in  such  cases  is  coated  and  dotted  with  red 
spots  from  the  enlarged  fungiform  papillae,  and  the  epigastrium  is 
tender  on  pressure.  There  may  or  may  not  be  fever  and  looseness 
of  the  bowels.  The  attack  usuallv  follows  indiscretions  in  diet  or 
exposure  to  cold. 

Vomiting  from  chronic  gastric  catarrh  is  usually  a  condition  met 
with  in  adults,  and  when  seen  in  the  male  is  most  frequently  the 
result  of  a  frequent  use  of  alcoholic  beverages  to  excess.  In  women  it 
often  develops  from  excessive  tea-drinking  associated  with  errors  in 
diet.  When  due  to  alcoholism,  the  vomiting  is  often  present  only  in 
the  morning  before  or  after  taking  food,  and  then  is  called  the 
^'  morning  vomiting  of  drunkards."     (See  chapter  on  the  Tongue.) 

Vomiting  due  to  tnie  gastritis  or  inflammation  of  the  stomach  in 
its  deeper  layers  is  very  rare,  except  as  a  result  of  the  ingestion  of 
an  irritant  poison  or  hot  liquid. 

Perhaps  the  vomiting  occurring  in  dilatation  of  the  stomach  is 
more  typical  in  its  character  than  any  other.  This  act  is  always 
a  prominent  symptom,  the  matters  vomited  being  often  greenish  and 
extremely  fetid,  and  nearly  always  profuse  in  amount.  Examina- 
tion of  the  ejecta  will  generally  show  food  swallowed  days  before, 
owing  to  the  imperfect  digestive  action  of  the  stomach,  and  this  very 
inability  of  the  stomach  to  act  on  the  food  generally  gives,  for  a  long 
period  of  time,  a  sense  of  weight  and  fulness  often  amounting  to  pain, 
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and  complained  of  bitterly.  There  is  tenderness  over  the  epigastrinm 
on  pressure,  and  the  displacement  produced  by  the  palpation  often 
brings  on  either  acid  or  yeasty  eructations  or  even  the  vomiting 
already  named.  Nausea  preceding  the  vomiting  is  by  no  means 
common,  there  l>eing  simply  a  gush  of  foul  liquids  from  the  mouth. 
After  such  an  occurrence  the  vomiting  fails  to  recur  for  from  twenty- 
four  to  forty-eight  hours,  or  perhaps  not  for  a  week — i.  e.,  until  the 
viscus  becomes  overladen  once  more.  The  gases  which  are  given  off 
on  eructation  are  exceedingly  acrid,  nauseous,  and  bitter.  Sometimes 
they  are  offensive,  but  more  rarely  odorless.  They  are  often  inflam- 
mable, and  consist  of  oxygen,  nitrogen,  hydrogen,  and  carbonic  acid. 
Sometimes  sulphuretted  hydrogen  is  present  in  large  quantity.  The 
reaction  of  the  vomit  is  almost  always  acid,  lactic  and  butyric  being 
the  acids  most  commonly  found,  but  the  normal  hvdrochloric  acid  is 
usually  absent.  Fibres  of  meat  or  masses  of  semi-digested  and 
semi-decomposed  food  can  be  seen  by  the  naked  eye  or  under  the 
microscope,  and  sarcinse  and  many  forms  of  bacteria  swarm  in  the 
mass.  Particular  search  should  be  made  for  the  yeast  fungus,  torula 
oerevisice,  the  presence  of  which  is  a  certain  evidence  of  active  fer- 
mentation. 

(For  further  information  in  regard  to  the  symptoms  of  gastric 
dilatation,  see  the  chapter  on  the  Abdomen.) 

Vomiting  duo  to  gastric  dilatation  should  not  at  once  lead  the 
physician  into  a  diagnosis  of  stenosis  of  pylorus  from  growths  or 

constrictions  in  this  part  of  the  stomach, 
^'°*  ^^'  or  from    innate   feebleness  of  the   gastric 

walls,  for  similar  conditions  may  follow 
growths  of  the  pancreas,  which  by  pres- 
sure occlude  the  pyloric  opening  (see  chap- 
ter on  Abdomen);  and  if  cancer  is  present, 
0-^*f?HffiA^         '  ^"    examination   of    the  gastric  contents 

*^<a     .  i^  '  after  a  test-meal  will   fail   to  reveal  the 

smallest  trace  of  hvdrochloric  acid. 
saroimn  ventricnii,  with  starch-        SarciusB  ventrlculi  are  fouud  not  only  in 
Zr  nl^rrCrrur"    tl'e  frothy,  dirty-looking  vomit  of  gastric 

dilatation,  but  in  that  of  chronic  gastric 
catarrh,  cancer,  and  ulcer  of  the  stomach.  If  iodine  or  iodide  of 
potassium  is  added  to  the  vomit,  the  sarcinaj  become  mahogany-red 
or  brown,  and  are  easily  recognized,  occurring  in  squares  which  are 
separated  by  dividing  lines.     (Fig.  187.) 
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Vomiting  also  arises  from  neuroses  of  the  stomach  in  several  forms. 
Thus  it  is  frequently  seen  in  hysteria^  in  neurasthenia^  pregnancy,  and 
sometimes  occurs  in  the  form  of  what  Gee  has  called  *'  cyclical  vom- 
iting." It  also  comes  on  in  association  with  gastric  crises  in  locomotor 
ataxia.  The  vomiting  of  hysteria  is  generally  characterized  by  its 
persistent  character,  often  lasting  for  months,  and  yet  the  patient 
often  maintains  her  normal  weight  to  a  surprising  degree,  either  be- 
cause the  food  which  is  taken  is  only  vomited  in  small  part  or  because 
she  surreptitiously  obtains  food  when  her  attendants  do  not  know  it, 
which  she  retains.  It  is  generally  associated  with  so  many  of  the 
hysterical  stigmata  as  to  be  readily  diagnosed.  The  vomiting  of 
neurasthenia  is  seen  in  both  sexes,  and  is  particularly  apt  to  follow 
any  nervous  or  muscular  exertion.  Thus  in  one  case  of  the  writer's 
even  short  railroad  journeys  taken  by  an  overworked  man  produced 
attacks  of  spinal  tenderness  with  vomiting,  which  lasted  several  days. 
The  vomiting  of  pregnancy  is  usually  a  morning  vomiting,  though 
it  may  persist  all  through  the  day.  It  has  no  particular  diagnostic 
features  in  itself,  save  that  there  are  rarely  any  signs  of  gastric  indi- 
gestion. The  presence  of  pregnancy,  of  course,  makes  the  diagnosis 
clear ;  but  in  such  cases,  if  the  pregnancy  is  advanced,  the  physician 
should  always  examine  the  urine,  since  the  ordinary  vomiting  of 
pregnancy  is  a  symptom  of  the  first  few  months,  while  that  occur- 
ring later  on  may  indicate  grave  renal  complications.  (See  Uraemia, 
under  chapter  on  Coma  and  in  chapter  on  Convulsions.) 

The  cyclical  vomiting  already  mentioned  is  generally  seen  in 
children,  and  is  of  rare  occurrence.  It  is  characterized  by  attacks  of 
vomiting  recurring  after  intervals  of  uncertain  length,  during  which 
the  patient  may  seem  entirely  well.  The  attack  may  last  from  a 
few  hours  to  a  few  days.  There  are  often  pain  in  the  epigastrium 
and  constipation.  Sometimes  retching  is  the  main  symptom.  It 
is  generally  seen  in  neurotic  patients. 

Vomiting  of  a  nervous  type  is  a  common  complication  of  exoph- 
thalmic goitrey  and  when  it  occurs  sometimes  develops  into  a  dan- 
gerously severe  symptom,  owing  to  its  constancy,  violence,  and  re- 
sistance to  treatment.  Oftentimes  serous  diarrhoea  is  associated  with 
it,  and  these  two  associated  symptoms  should  not  mislead  the  physi- 
cian into  a  diagnosis  of  cholera  morbus  nor  of  jaundice,  for  icterus 
often  comes  on. 

iK^nifere's  disease  is  associated  with  vomiting,  the  contents  of  the 
stomach  being  expelled  after  the  attack  of  vertigo  and  tinnitus  aurium. 
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The  affections  of  the  liver  which  result  in  vomiting  are  chiefly 
catarrhal  and  obstructive  jaundice,  hepatitis,  and  pylephlebitis.  The 
rapid  development  of  jaundice,  hepatic  tenderness,  and  swelling,  or 
a  history  of  violent  hepatic  pain  (colic),  renders  the  diagnosis  possible 
in  the  case  of  jaundice.  (See  chapter  on  Skin.)  Hepatitis — that  is, 
hepatic  abscess — is  often  accompanied  by  or  produces  vomiting  which 
is  apt  to  be  very  obstinate.  The  swelling  of  the  liver,  the  tenderness 
in  the  hypochcmdrium  on  palpation,  the  pain  in  the  hepatic  region, 
often  referred  to  the  neighborhood  of  the  right  shoulder,  and  the 
febrile  movement,  which  is  intermittent,  sweeping  up  to  104°  or  105°, 
then  down  to  normal,  are  the  chief  characteristic  symptoms.  (See 
chapter  on  Abdomen.)  Vomiting  accompanied  by  a  similar  train 
of  symptoms  also  occurs  in  cases  suffering  from  pylephlebitis. 

Violent  vomiting  associated  with  great  pain  in  the  loin,  radiating 
down  into  the  testicle  or  inside  of  the  thigh,  indicates  the  presence 
of  a  renal  calciUtia,  either  in  the  pelvis  of  the  kidney  or  in  the 
ureter. 

Haemoglobimemia  is  sometimes  accompanied  by  vomiting.  The 
attacks  are  paroxysmal,  and  are  often  ushered  in  by  persistent  yawn- 
ing, with  pain  in  the  limbs,  headache,  nausea,  and  vomiting,  followed 
by  moderate  fever,  which  is  preceded  or  accompanied  by  a  chill. 
Pain  may  be  felt  in  the  liver,  but,  more  pathognomonic  than  all,  the 
urine  is  soon  found  to  be  dark,  brownish-red,  or  even  black,  owing 
to  the  presence  in  it  of  hseraoglobin. 

Vomiting  is  a  frequent  coincident  symptom  of  headache,  because 
in  many  cases  the  headache  depends  for  its  existence  upon  a  disor- 
dered stomach  or  disordered  bowels  ;  but  it  also  appears  as  a  charac- 
teristic symptom  of  a  condition  in  which  the  stomach  is  primarily 
not  at  fault,  namely,  in  migraine  or  heimcrania,  in  which,  in  addi- 
tion to  violent  pain  in  the  head  on  one  side,  we  have  hemianopsia, 
scotomata,  and  sometimes  great  pallor  or  flushing  of  the  face.  (See 
Pain.)  In  acute  yellow  atrophy  of  the  liver  vomiting  is  a  constant 
symptom,  with  jaundice,  violent  headache,  anJ  Anally  convulsions 
and  subcutaneous  ecciiymoses.     (See  chapter  on  Convulsions.) 

When  vomiting  oc(?urs  in  yellow  f every  the  j)resence  of  an  epidemic, 
the  suffusion  of  the  eyes,  the  headache,  the  black  character  of  the 
vomit,  the  slow  pulse,  scanty  urine,  and  prostration,  all  point  to  the 
real  cause  of  the  symptom.  In  Addison^s  disease  vomiting  is  often 
present,  and  may  be  so  severe  as  to  prove  beyond  control.  The 
peculiar  pigmentation  of  the  skin  (see  Skin),  the  mental  inactivity, 
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headache,  vertigo,  and  aDsemia  without  loss  of  weight  in  many  oases, 
all  aid  in  the  diagnosis. 

Vomiting  is  a  frequent  symptom  in  some  cases  of  phthisis,  particu- 
larly if  laryngeal  tuberculosis  is  present.  It  also  occurs  as  a  result 
of  swallowing  the  sputum  instead  of  expectorating  it,  and  very  com- 
monly excessive  cough  produces  vomiting,  especially  if  the  cough 
follows  closely  after  a  meal. 

Closely  associated  with  the  vomiting  due  to  these  causes  is  that 
occurring  in  cases  of  pulmonary  gangrene. 

Vomiting  often  takes  place  in  children  suffering  from  whooping^ 
cough  at  the  close  of  the  paroxysm,  and  is  due  to  the  spasmodic 
movements  of  the  chest  and  diaphragm. 

Finally,  it  is  not  to  be  forgotten  that  vomiting  often  ushers  in 
any  one  of  the  eruptive  diseases,  such  as  the  fevers,  syphilis  in  its 
early  secondary  stages,  and  erysipelas. 

Under  the  name  of  merycismus  cases  of  voluntary  regurgitation 
of  food  have  been  reported.  The  patients  have  been  nervous  or 
hysterical  j)erson8. 

The  Vomit. 

Aside  from  the  diagnostic  significance  of  the  act  of  vomiting, 
the  physituan  should  remember  that  the  vomit  itself  may  give  him 
information  as  to  the  condition  of  his  patient. 

Under  the  head  of  gastric  dilatation  we  have  spoken  of  the  sig- 
nificance of  vomiting  large  amounts  of  liquid  and  undigested  food, 
so  that  it  is  not  neceasary  to  speak  of  this  point  here;  but  it  is  well 
to  remember  that  small  amounts  of  vomited  material  often  possess 
considerable  diagnostic  importance.  Thus,  in  the  case  of  drunkards 
it  is  by  no  means  rare  for  the  patient  to  vomit  in  the  morning  small 
amounts  of  watery  and  sour  material,  and  in  the  severe  retching  of 
cerebral  disease  or  uraemia  very  little  material  is  gotten  rid  of.  In 
cases  in  which  small  quantities  of  exceedingly  sour,  clear  liquid  are 
vomited,  we  often  find  that  the  attack  is  due  to  migraine  or  nervous 
headache.  If  watery  liquid  and  mucus  are  vomited,  there  is  probably 
gastric  catarrh.  The  vomiting  of  bile  is  usually  only  seen  when 
repeated  retching  has  drawn  this  secretion  up  into  the  stomach. 
The  liquid  may  be  either  golden  yellow  or  greenish  in  hue.  Some- 
what like  this  vomit  is  that  seen  in  peritonitis,  in  which  disease 
grass-green  material  is  often  expelled.      Similar  material  is  a\»f^ 
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vomited  in  cases  of  intestinal  obstruction  before  stercoraceoos  vomit- 
ing comes  on 

The  significance  of  bloody  vomit  has  already  been  described.  It 
only  remains  to  name  the  test  for  haemin,  which,  if  present,  shows 
that  the  color  of  the  ejecta  is  really  due  to  blood.  Some  of  the  vom- 
ited material  is  filtered,  and  a  little  of  the  filtrate  is  evaporated  on 
a  watch-glass.     This  dried  material  is  now  scraped  off  the  glass, 

mixed  with  a  trace  of  finely  powdered  common 

salt,  and  placed  on  a  glass  slide.     The  powder  is 

j|^    m  now  covered   by  a  cover-glass   and  one  or   two 

^     ▼  ^         drops  of  glacial  acetic  acid  allowed  to  flow  under 

k      ^^  the  cover-glass.     This  is  then  dried  by  exposing 

I     ^^^^      it  to  gentle  heat,  and  after  the  drying  is  absolute 

^^  a  drop  or  two  of  pure  water  is  touched   to  the 

„    \^  edge  of   the  cover-glass.     Very  minute  crystals 

Haemin  crystals.  ^  ®  .ii.t*i- 

of  hsemin  are  now  seen  with  the  aid  of  the  micro- 
scope (see  Fig.  188). 

The  vomit  of  uraemia  is  often  ammoniacal  from  the  decomposed 
urea  in  it,  and  that  of  intestinal  obstruction  is  fecal  in  odor  for 
obvious  reasons.  If  odorous  poisons  have  been  taken,  it  smells  of 
the  jwison ;  and  if  there  be  phosphorus  present,  the  vomit  not  only 
smells  of  it,  but  in  addition  is  luminous  in  the  dark. 


CHAPTER  VI. 

COUGH  AND  EXPECTORATION. 

The  varieties  of  and  indications  of  cough — The  caunes  of  cough — The  sputum — 

Its  pathological  significance. 

The  significance  of  cough  as  a  symptom  is  very  important,  and, 
though  it  may  arise  from  many  causes,  in  the  majority  of  instances 
it  points  to  trouble  in  the  chest,  in  the  trachea  or  the  larynx,  in  the 
pharynx  or  in  the  nose.  Rarely  it  is  a  purely  nervous  trick,  and 
equally  rarely  it  arises  from  irritation  in  the  stomach  (^'stomach- 
cough,''  so  called).  A  cough  is  said  to  be  dry  and  hacking  when  it 
fails  to  bring  up  into  the  throat  or  mouth  any  secretion,  or  when  it 
is  shoi*t  and  sharp.  Often  such  a  cough  is  paroxysmal ;  in  other 
cases  it  consists  in  single  but  fairly  frec|uently  repeated,  short,  and 
forcible  expiratory  efforts,  as  if  the  patient  was  trying  to  clear  his 
throat.  A  loose  cough  is  nearly  always  paroxysmal  ;  that  is,  it 
occurs  in  '^  spells,"  and  at  nearly  every  paroxysm  results  in  the 
raising  of  some  mucus.  The  first  variety  of  cough  is  that  seen  in 
the  early  stages  of  phthisis  pulmoualis,  acute  bronchitis,  or  pneu- 
monia, before  any  exudation  has  taken  place ;  in  the  early  part  of  a 
paroxysm  of  asthma  ;  in  the  early  portion  of  an  attack  of  wh(K)ping- 
cough,  and  when  the  cough  arises  from  irritation  in  the  upper  air- 
passages,  whether  this  be  due  to  the  inhalation  of  dust  or  the  pres- 
ence of  some  growth,  as  a  laryngeal  papilloma.  The  loose  variety 
of  cough  is  seen  in  the  later  stages  of  acute  bronchitis,  pneumonia, 
asthma,  whooping-cough,  and  in  cases  of  emphysema  with  bronchiec- 
tasis, and  in  the  stage  of  pulmonary  tuberculosis  associated  with  the 
breaking  down  of  lung-tissue,  the  formation  of  cavity,  and  the 
development  of  bronchitis  with  it,  and  in  gangrene  of  the  lung. 
There  are  two  i>eculiar  forms  of  cough  to  be  mentioned,  namely, 
the  so-called  barking,  brassy,  laryngeal  cough,  which  we  hear  most 
typically  in  false  or  spasmodic  croup,  and  the  cough  of  whooping- 
cough,  which  is,  as  its  name  implies,  the  most  typical  which  we 
meet  with.  Suddenly  the  child  begins  to  give  a  series  of  quick, 
sharp  coughs,  which  become  more  and  more  rapid  until  the  chest  is 
emptied  of  air.  In  the  early  stages  of  the  disease  this  is  all  that 
occurs,  and  unimpeded  inspiration  ensues;  but  later  the  cough  no 
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sooner  ceases  from  exhaustion  of  the  lungs  of  air  than  with  the  at- 
tempt of  deep  inspiration  the  glottis  closes  spasmodical ly,  and  the 
air  is  sucked  in  through  the  chiuk  with  a  whooping  sound.  The 
flushed  or  cyanotic  face  of  the  child,  associated  with  these  paroxysmal 
attacks,  renders  the  diagnosis  easy. 

There  is  nothing  distinctive  in  the  cough  of  early  stages  of  pulmo- 
nary inflammation,  whether  it  be  bronchial  or  vesicular,  although,  if 
the  bronchitis  be  very  intense  or  the  pulmonary  inflammation  also 
affect  the  pleura,  the  cough  may  be  partly  smothered  or  suppressed 
by  the  patient,  who  endeavors  to  control  or  stop  it  in  order  to  escape 
the  pain  it  causes.  To  this  end  he  sits  or  lies  in  bed,  endeavors  to 
fix  the  muscles  of  his  chest  so  that  they  will  not  respond  to  the  reflex 
cough  impulse,  and  shuts  his  lips  to  hold  his  breath  in,  although 
very  often  the  reflex  irritation  overcomes  his  will-power  and  the 
cough  bursts  through  his  compressed  lips  with  an  expression  of 
pain.     Such  a  cough  is  always  indicative  of  ])ain. 

In  all  forms  of  dry  cough  there  is  now  and  again  a  small 
plug  of  mucus  expelled  from  some  part  of  the  respiratory  mucous 
membrane.  Such  coughs  possess  no  value  to  the  patient,  being 
merely  a  sign  of  reflex  irritation  ;  but  a  loose  cough,  unless  it  is 
very  excessive,  is  of  the  greatest  possible  use  to  the  patient,  for  it  is 
an  effort  on  the  part  of  nature  to  rid  the  lungs  of  abnormal  exuda- 
tions or  secretions.  For  this  reason  this  symptom  is  not  to  be  re- 
moved completely  in  cases  of  resolving  pneumonia,  pulmonary  tuber- 
culosis, or  bronchiectasis  with  excessive  secretion,  since,  if  drugs  are 
given  which  stop  the  cough,  the  lungs  are  speedily  filled  with  the 
secretion;  and  in  the  case  of  tuberculosis  or  gangrene  or  muco-puru- 
lent  bronchitis  septic  absorption  with  systemic  infection  results. 
Similar  good  results  are  reached  by  the  cough  heard  in  ceases  of  pul- 
monary abscess,  and  when  an  empyema  has  broken  into  a  bronchial 
tul)e.  When  the  patient  complains  of  chronic  cough,  which  is  worse 
in,  or  confined  entirely  to,  the  morning  hours,  and  tells  us  that  the 
cough  finally  causes  the  discharge  of  much  secretion,  and  that  this  is 
followed  by  freedom  from  cough  for  many  hours,  the  case  may  be 
one  of  tuberculosis  with  cavity;  pulmonary  abscess;  empyema,  which 
has  ruptured  into  a  bronchus;  or  sacculated  bronchiectasis.  Such 
coughs  come  on  in  paroxysms  whenever  the  lung  must  be  relieved, 
and  the  length  of  paroxysm  depends  upon  the  looseness  of  the  secre- 
tion and  its  situation  in  the  lung.  Thus,  if  the  secretion  be  in  the 
larger  bronchial  tubes,  it  is  easily  expelled  ;  whereas  if  it  be  in  smaller 
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bronchioles,  or  in  the  vesicles,  or  at  the  bottom  of  a  cavity,  great  and 
frequently  repeated  effort  will  be  required  before  the  liquid  can  be 
raised  into  the  mouth  for  expectoration. 

The  presence  of  an  obstinate  cough  due  to  bronchitis,  which 
resists  all  ordinary  treatment,  should  lead  the  physician  strongly  to 
suspect  that  one  of  two  ailments  is  present,  namely,  undiscovered 
tuberculosis,  or,  if  there  is  puffiness  under  the  eyes,  Bright's  dis- 
ease. 

Cough  brought  on  by  changing  the  position  of  the  patient  often 
arises  because  of  the  alteration  in  position  of  a  pleural  effusion. 
Violent  and  constant  cough  often  also  comes  on  during  aspiration 
of  the  chest  for  pleural  effusion. 

The  cough  of  acute  laryngitis  may  be  quite  severe,  and  occurs  in 
short,  sharp  barks  of  a  harsh  or  brassy  character  (like  spasmodic 
cough),  which  is  so  typical  as  to  be  called  a  laryngeal  cough.  The 
association  with  this  cough  of  partial  or  complete  loss  of  voice  and 
pain  in  the  larynx,  with  a  history  of  exposure  to  cold  and  dust,  or 
the  excessive  use  of  the  larynx  in  speech  or  singing,  renders  the 
diagnosis  clear  even  if  the  laryngoscope  is  not  used  to  discover 
congestion  and  inflammation  of  the  laryngeal  mucous  membrane. 
In  the  false  croup  of  children,  which  is  always  associated  with 
laryngeal  irritation,  the  barking,  ringing  cough  is  so  characteristic 
as  to  render  a  diagnosis  possible  as  soon  as  the  sound  is  heard,  and 
with  it  there  is  dyspncea  due  to  obstruction  to  breathing. 

The  cough  of  laryngeal  phthisis  is  not  so  typically  brassy  and  ring- 
ing as  that  of  acute  laryngitis,  but  the  presence  of  pain  in  the  larynx, 
hoarseness,  and  persistent  laryngeal  dryness  and  diflBculty  should  lead 
to  a  search  for  tuberculosis  by  the  laryngoscope,  and  an  examination 
of  the  chest  for  physical  signs  of  trouble  in  the  lungs  and  of  the. 
sputum  for  tubercle  bacilli. 

Sometimes  cough  of  a  laryngeal  character  is  due  to  an  aneurisnr 
pressing  upon  the  larynx.  In  other  cases  the  cough  depends  not 
upon  the  pressure  of  an  aneurism,  but  upon  the  pressure  produced 
by  carcinoma  of  the  oesophagus,  by  a  mediastinal  tumor,  or  is  due  to 
the  inlialation  of  irritant  dusts  or  vapors.  This  cough,  laryngeal  or 
bronchial,  is  often  present  in  girls  who  work  in  carpet  factories,  in 
the  air  of  which  there  are  immense  quantities  of  fine  particles  of 
wool.  Again,  it  is  seen  in  knife-grinders,  needle- workers,  coal- 
miners,  and  in  workers  in  arsenical  and  lead  pigments. 

Sometimes  in  paralysis  of  the  pharyngeal  muscles  (glosso-labio^ 

32 
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pharyngeal  paralysis)  cough  is  produced  by  the  slow  passage  of 
food^  which  may  in  fact  enter  the  larynx. 

A  night  or  evening  cough  is  very  commonly  seen  in  cases  of 
respiratory  catarrh  or  more  grave  disease.  It  often  is  absent  all 
day,  only  to  return  in  the  evening  in  cases  of  laryngitis  and  in 
phthisis;  and,  in  those  cases  in  which  it  follows  getting  into  bed,  it 
is  due  to  chilling  of  the  skin  by  the  cold  sheets,  which  results  in 
congestion  of  the  inflamed  mucous  membrane. 

Quite  frequently  children  suffering  from  chronically  enlarged  ton- 
sils suffer  from  cough  on  going  to  sleep,  especially  if  the  uvula  is 
relaxed  or  elongated.  The  cause  of  this  cough  is  that  in  the  relaxa- 
tion of  sleep  the  tonsils  touch  one  another  or  tickle  the  uvula.  As 
soon  as  the  child  wakes  muscular  contraction  separates  the  approxi- 
mating surfaces  and  the  cough  soon  ceases. 

Sometimes  in  hysteria  a  peculiar  barking  cough  is  produced  by 
pinching  the  skin  of  the  neck  or  c'lsewhere  in  the  body,  and  it  may 
also  come  on  in  paroxysms  independent  of  such  causes  in  neurotic 
children  of  both  sexes  about  the  time  of  puberty. 

In  regard  to  coughs  in  general,  it  can  be  said  that  in  the  absence 
of  the  early  stages  of  acute  inflammation  of  the  respiratory  appa- 
ratus a  dry,  hacking  cough  is  either  nervous  or  is  due  to  reflex  irri- 
tation in  the  ear  or  stomach,  or  to  some  hyjieraisthetic  spot  in  the 
nasal,  pharyngeal,  or  laryngeal  mucous  membrane  ;  whereas  a  loose 
cough  may  arise  both  in  adults  and  children  from  congestion  and 
cn<:^orgement  of  the  lingual  tonsil.  Such  a  cough  is  frequent,  dr}', 
and  paroxysmal,  and  seems  to  arise  from  a  sticking  or  pricking  sen- 
sation in  the  throat  ;  whereas  a  loose  and  ])rolonged  cough  depends 
upon  causes  of  greater  gravity  further  down  in  the  respiratory  organs. 
Generally,  if  the  stoniach  is  at  fault,  a  low  grade  of  pharyngitis  will 
be  found.  The  physician  should  also  remember  that  valvular  dis- 
ease of  th(»  heart,  by  the  secondary  changes  which  it  causes  in  the 
lungs,  may  produce  cough,  and  Sansom  states  in  his  book  that  cough 
was  present  in  45  i>er  cent,  of  the  cases  of  heart  disease  taken  by  him 
as  illustrative. 

There  is  another  variety  of  cough  seen  in  persons  who  have  paral- 
ysis of  the  diaphragm.  The  c<jugh  under  these  circumstances  is  pro- 
duced for  the  purpose  of  exixjlling  air  from  the  chest,  and  is  seen  in 
persons  with  paralysis  of  tlie  diaphragm  from  the  removal  of  lai^ 
ovarian  tumors,  wliich  have  pressed  upon  it  and  stretched  it  and  the 
chest- walls  to  which  it  is  attached,  so  that  when  the  pressure  is 
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removed   the  muscle  is  too  slack  to  contract.     It  is  also  ^seen  in 
injuries  to  the  phrenic  nerve  and  to  the  spinal  cord. 

The  cessation  of  cough  in  advanced  phthisis,  suffocative  bronchitis, 
or  the  bronchorrhoea  with  bronchiectasis  of  old  persons,  or  in  severe 
pneumonia,  indicates  exhaustion,  collapse,  or  approaching  uncon- 
sciousness, and  is  a  bad  sign. 

The  Expectoration. 

A  careful  examination  of  the  materials  expectorated  by  the  patient, 
or,  in  other  words,  of  the  sputum,  is  of  the  utmost  importance  in  all 
cases  of  disease  of  the  respiratory  tract,  whether  the  abnormal  process 
be  primary  or  secondary.  The  methods  which  we  resort  to  in  ex- 
amining sputum  are  macroscopic,  or  those  of  the  naked-eye,  and 
microscopic.  Of  these  the  microscopic  are  by  far  the  most  impor- 
tant. Sputum  varies  greatly  in  its  general  character  on  ordinary 
examination,  sometimes  being  very  fluid  and  even  watery  in  con- 
sistency, and  sometimes  thick  or  tenacious.  In  some  instances  it 
is  clear  and  glairy-looking,  resembling  somewhat  partly  beaten  white 
of  egg  ;  in  others  it  is  yellow  and  opaque.  Placed  on  a  clean  linen 
cloth  the  sputum  may  evaporate  to  almost  nothing,  or  leave  a  heavy 
muco-purulent  deposit  after  all  moisture  is  gone. 

The  naked-eye  appearances  of  sputum  are,  however,  quite  charac- 
teristic in  several  conditions.  Thus,  in  the  later  stages  of  acute 
bronchitis  the  sputum  is  apt  to  be  thick  and  yellowish  and  to  con- 
tain lumps  of  half-inspissated  mucus.  In  croupous  pneumonia  it 
is  rusty  in  color,  is  peculiarly  free  from  watery  ingredients,  and  is 
gelatinous  to  such  an  extent  that  it  adheres  to  the  spit-cup,  so  that 
when  this  vessel  is  well  filled  its  contents  do  not  readily  fall  out  even 
when  the  cup  is  tipped  upside  down.  Later  on  it  may  be  less  adhe- 
sive after  resolution  is  well  advanced.  If  the  pneumonia  is  chronic, 
the  sputum  has  such  a  dark  color  that  it  is  often  called  ^^  prune- 
juice  sputum."  A  third  variety  is  that  seen  in  pulmonary  hemor- 
rhage or  haemoptysis.  In  this  condition,  after  having,  perhaps  for  a 
short  time,  a  salty  taste  in  the  mouth,  the  patient  suddenly  brings 
up,  with  or  without  much  preceding  cough,  a  gush  of  nearly  pure 
blood  or  blood  freely  mixed  with  ordinary  sputum.  The  blood  is 
bright  red,  not  dark  or  prune-juice  in  appearance,  and  the  liquid 
is  frothy,  while  the  cough,  which  is  always  present  after  the  hemor- 
rhage has  occurred,  is  suppressed  and  resisted  by  the  patient,  ^V^ 
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fears  further  bleeding.  This  hsemoptysis  may  be  cauBcd,  first,  by 
pulmonary  tuberculosis ;  aecoud,  by  valvular  cardiac  disease,  gener- 
ally involving  the  mitral  valves;  third,  by  aortic  aneurism  ;  fourth,  in 
persons  suffering  from  severe  purpura  ;  fifth,  from  persons  suffering 
frum  husmophiiia;  sixth,  from  vicarious  menstruation;  and,  seventh, 
in  rare  cases  of  hemorrhagic  smallpox. 

Bloody  sputniu  must  be  separated  from  bloody  vomit  due  to  gas- 
tric hemorrhage  from  ulcer  or  cancer  (see  Vomiting).  This  can  be 
done  by  the  cough,  by  the  frothy  character  of  the  expectoration,  by 
the  presence  of  physical  signs  in  the  lungs,  and  by  the  history  of 
pulmonary  disease.  It  may,  however,  be  confused  with  slight  hem- 
orrhage from  a  dilated  and  ruptured  vessel  on  the  posterior  pLaryu- 
geal  wall,  in  which  case,  after  a  little  coughing,  there  may  be  expelled 
on  a  handkerchief  a  little  blood-tinged  saliva.  Kxamination  of  the 
throat  will  usually  reveal  the  source  of  the  blood  or  other  vessels 
dilated,  but  still  intact.  For  a  number  of  days  after  an  attack  of 
hiemoptysis  there  may  be  expelled  in  the  sputum  dark  clots  of  blood. 
So-called  "currant-jelly"  clots  are  expelletl  by  coughing  in  many 
pases  of  maliguant  growths  of  the  luugs. 

Other  causes  of  blood- streaked  sputum  are  aortic  aneurism  with 
leakage  by  oozing  into  a  bronchus  or  the  trachea;  valvular  disease 
of  the  heart,  causing  pulmonary  engorgement ;  and  particularly  in 
children  do  we  see  streaks  of  blood  in  the  sputum  if  there  be  present 
pulmonary  gangrene.  Cart'  should  always  be  taken  to  discover 
whether  the  materials  sjmt  up  are  really  tinged  with  blood,  for  they 
may  be  colored  by  some  dye-stuff  or  the  blood  of  some  animal  for 
purposes  of  deception. 

Finally,  it  is  well  to  remember  that  a  reddish-brown  or  btick- 
diiBt  looking  sputum  is  sometimes  coughed  np  in  cases  of  hejiatio 
abscess  communicutiug  with  the  luug ;  and  the  sudden  esiiectoration 
of  a  brownish,  puruleut-looking  sputum  by  a  person  who  hits  been  a 
sufferer  from  dysentery  should  cause  the  physician  to  examine  the 
sputum  for  the  araceba  coli,  in  order  to  discover  if  the  case  is  one  of 
pulmonary  abscess  secondary  to  amosbic  dysentery.  Symptoms  of 
hepatic  abscess  may  also  be  present.  This  has  been  called  "anchovy- 
sauce"  sputum. 

In  addition  to  the  sputum  already  described  we  sometimes  see  a 
peculiar  semidiquid  sputum  in  cases  of  pulmonary  phthisis,  in  which 
the  sputum  promptly  separates  into  two  layers  on  standing,  the  lower 
one  being  light  and  flocculent,  unless  there  is  a  well-marked  bronchi 
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catarrh  present,  when  it  may  be  markedly  muco-puruleut,  or,  if  a  large 
cavity  is  present,  its  purulent  character  may  be  even  more  marked. 
To  this  list  may  be  added  several  others,  namely,  the  purulent  spu- 
tum of  pulmonary  abscess  or  empyema,  of  mediastinal  abscess,  sub- 
phrenic abscess,  hepatic  abscess,  pronounced  bronchiectasis,  and, 
finally,  that  from  a  large  tubercular  cavity  in  the  lung.  Of  these 
the  more  common  are  bronchiectasis,  tubercular  cavity,  and  em- 
pyema breaking  into  a  bronchus.  A  very  liquid  watery  sputum  is 
seen  in  pulmonary  oedema,  particularly  that  seen  in  cases  of  Bright's 
disease  or  heart-failure,  and  in  some  of  the  pulmonary  forms  of  epi- 
demic influenza.  In  the  first  of  these  the  cough  is  paroxysmal,  and 
after  it  has  been  kept  up  for  some  time  a  gush  of  purulent  sputum 
is  suddenly  brought  up  into  the  mouth,  and  the  accumulation  of  pus 
is  removed  for  a  time.  In  the  other  the  sputum  is  very  fluid,  and 
is  so  free  that  its  expectoration  rapidly  fills  the  spit-cup,  provided 
that  the  patient  is  strong  enough  to  bring  it  up. 

Sputum  which,  on  standing,  separates  into  three  layers,  the  top 
one  frothy  and  dirty-looking,  the  next  clear  and  filled  with  shreds, 
and  the  lowest  consisting  of  a  sediment  of  pus  and  broken-down- 
looking  materials,  is  seen  in  cases  of  pulmonary  gangrene,  and  if 
the  sputum  when  placed  in  a  vessel  containing  water  sinks  to  the 
bottom  in  disk-like  masses  or  globules  the  disease  may  be  tubercu- 
losis. 

The  sputum  expelled  by  an  asthmatic  at  the  time  of  the  attack 
also  has  characteristics  not  so  easily  seen  at  a  glance,  but  neverthe- 
less demonstrable  by  the  naked  eye.  Small  pearls  or  plugs  of  mucus 
of  the  size  of  a  sago-pearl  are  seen  in  the  sputum,  and  if  these  are 
placed  on  a  plate  of  glass  under  which  is  a  black  surface,  and  then 
teased  out,  they  will  be  found  to  be  rolled-up  fibres,  which  when 
unrolled  are  found  to  be  in  the  foi*ms  of  curls  or  spirals.  These  are 
sometimes  called  Curschmann's  spirals  (Fig.  189),  and  they  are  rarely 
seen  in  several  other  conditions  than  asthma,  namely,  in  chronic 
pulmonary  tuberculosis  and  croupous  pneumonia.  Through  the  cen- 
tral core  of  the  curl  runs  a  bright  and  refractive  filament,  which 
is  waxy,  and  is  probably  not  an  entity,  but  an  optical  effect. 
Between  the  spiral  fibres  can  be  seen  in  many  cases  slight,  bluish, 
octahedral  crystals  varying  greatly  in  size,  sometimes  requiring  a 
high-power  lens  to  distinguish  them.  They  are  said  by  Salkowski 
to  be  composed  of  a  mucous  substance,  but  others  believe  them  to  be 
oxalate  of  lime,  a  phosphate  of  an  unknown  base  or  ethyl  eninim. 
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These  are  called  Charcot-Leydon  crystals,  and  are  also  seen  in  the 
sputum  of  chronic  croupouf*  {Hioumonia,  chronic  pulmonary  tuber- 
culosis, and  in  acute  bronchitis. 


8ometim<'8,  in  caries  of  diphtheria,  casts  of  the  laryux  and  upper 
brouchtat  tubes  arc  cjiiKlted  by  coughing.  .Small  casts  are  also  seen 
in  the  sputnni  of  that  rare  affectioo,  fibrinous  broncliitis.  Sometimes 
these  casts  ctinsUt  of  a  jierfect  mould  of  several  brandling  bronchial 
tubes  anil  brunch  ii)le.s,  and  tliey  may  be  white,  yellowish,  or  even 
pinkish  in  color  from  blowly  exudation.  Sometimes  they  are  only 
visible  to  the  naked  cyt;  if  plac<?d  in  water  and  shaken,  when  what 
has  appofircil  to  !«  a  roll  of  miioiis  spreads  out  into  the  characteristic 
shape  of  the  tul>es  from  which  it  comes.  Casts  of  the  finer  tubes  can 
sometimes  Ix-  found  in  the  sputum  of  cases  of  croupous  pneumonia. 

The  examinatiou  of  sputum  by  the  aid  of  the  microscope  should 
be  made  with  care.  A  [>ortion  of  the  swlinientary  part  of  any 
sam])lc  may  !«:  carefully  separati^I  from  the  rest  by  means  of  a 
pipette;  but  to  facilitate  the  examination  of  sputum  for  tubercle 
bacilli  when  hut  few  exist,  and  for  the  rapid  and  tliorough  exam- 
inati<m  of  the  sputum  for  elastic  fibn>s,  which  has  been  heretofore  a 
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tedious  and  complicated  process,  and  for  the  discovery  of  Charcot- 
Leydcn  crystals  and  fibrinous  coagula  the  centrifuge  is  a  much 
better  apparatus.  (See  chapters  on  Urine  and  Blood.)  The  tubes  used 
for  the  precipitation  of  the  sputum  are  50  mm.  long,  with  2\  mm. 
lumen,  and  are  fitted  into  the  haematocrit  frame. 

A  small  quantity  of  sputum  is  plac-ed  in  a  clean  porcelain  dish 
and  actively  stirred  for  a  few  minutes  with  a  glass  rod  until  it  be- 
comes thin  and  free  from  lumps  and  apj)arently  homogeneous.  With- 
out any  dilution  whatever  the  sputum  is  drawn  into  the  sputum- 
tubes  by  means  of  a  medicine-dropper  connected  with  a  small  rubber 
tube.  The  two  precipitating  tubes,  filled  with  sputum  in  this  way, 
are  placed  in  the  htematocrit  frame  and  revolved  for  at  least  three 
minutes,  making  about  fifteen  thousand  revolutions.  The  solid  por- 
tions of  the  sputum  collect  in  the  distal  extremity  of  the  tubes.  A 
small  portion  of  the  sediment  is  placed  on  a  slide  and  examined 
microscopically  for  elastic  fibres,  Charcot-Leyden  crystals,  etc.  The 
sediment  from  the  second  tube  can  be  stained  for  tubercle  bacilli  or 
other  micro-organism  as  desired. 

Wlien  the  centrifuge  is  not  used  and  a  small  particle  of  sputum 
is  placed  upon  a  glass  slide  under  a  cover-glass  and  gently  pressed 
there  will  be  seen,  if  the  sputum  be  mucus  or  muco-purulent,  threads 
of  mucus  and  mucous  corpuscles  with  white  blood-corpuscles,  which 
are  particularly  numerous  if  the  sputum  be  purulent.  These  latter 
are  granular,  fatty,  and  sometimes  pigmented  by  soot  or  other  sub- 
stances which  have  been  inhaled.  Epithelial  cells  derived  from  the 
respiratory  passages  are  also  found  in  large  numbers,  often  broken 
down  and  fissured,  granular,  and  generally  a  nucleus  can  be  distin- 
guished in  their  centre.  Of  far  more  importance  than  these,  how- 
ever, are  particles  of  elastic  fibre  or  elastic  threads,  which,  if  present, 
show  positively  that  a  breaking-down  process  is  going  on  in  the 
lung,  or  more  rarely  in  the  bronchial  tubes.  These  are  usually  seen 
in  the  sputum  of  advanced  or  rapidly  progressing  tuberculosis  of  the 
lung  and  in  that  of  abscess  and  gangrene  of  the  lung.  If  there  is 
doubt  as  to  their  presence  because  they  are  sparse,  we  obtain  them 
by  the  following  process  :  Boil  equal  parts  of  the  suspected  sputum 
and  a  10  per  cent,  solution  of  caustic  potash,  and  dilute  the  jelly- 
like mass  which  results  with  water.  After  this  has  stood  for  twenty- 
four  hours  the  elastic  fibres  may  be  found  in  the  sediment  as  swollen 
threads,  for  which,  however,  small  particles  of  food  which  may  come 
from  the  mouth  may  be  mistaken. 
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The  appearance  of  fine,  needle-like  crygtals  ot  fatty  (mar^ric) 
acid,  which  mar  ite  bent  like  a  beat  needle  and  often  grouped  ia 
banches,  ma}'  indicate  pulmonary  gangrene  or  purulent  broncfaitis. 
They  are  found  chiefly  in  the  ping?  or  lumps  which  the  patient  ex- 
pels in  his  sputum,  but  they  poswtt  no  indicativeness  of  the  pulmo- 
nary changes  just  named  if  follicular  tonsillitis,  either  acnte  or 
chronic,  is  preiWDt,  since  the  plugs  deri\-ed  from  the  follicles  of  the 
tonsils  also  contain  similar  crystals.  Again,  they  are  of  no  diag- 
nostic value  if  found  in  stale,  muco-punilent  sputum,  as  they  may 
form  iu  this  after  it  has  been  expectorated.  The  peculiar  crystals 
called  Cbarcot-Lej-den  crystals  have  already  been  described. 

There  are  four  remaining  ohjects  to  be  seen  in  sputum  of  diseased 
persons,  all  of  which  are  of  great  diagnostic  importance  when  found. 


The  first  of  these  is  very  rare,  namely,  tlic  e;:gs  of  the  diiituma  pul- 
monum,  which  arc  found  in  the  sputum.  This  parasite  sometimes 
produwfl  hicmoptysis  without  any  physical  signs  of  pulmonary 
change,  ami  is  rarely  if  over  seen  in  this  country,  but  is  common 
in  Japan,  Ci>rpa,  Formosa,  and  in  China.  The  second  is  the  evi- 
dence of  cchinocncciis  infection  by  the  app(.-arance  of  portions  of  the 
cystH  or  of  the  ho')ks  nf  the  scollces  when  the  cyst  hursM  into  a 
bronchus  from  tlio  lung  or  adjacent  stnn'tures.  Such  cases  are 
rare  in  this  country.  The  third  condition,  which  is  also  very  rare 
when  involving  the  lung,  is  actinomycosis,  in  which  infection  we 
find  radiatcil  funjii  or  aetinomycea  in  the  sputum.  Tliis  fungus 
apptars  as  a  number  of  chih-shaited  projections  attached  to  a  hetero- 
geneous mass  of  irregular-lookinjr  material.     (Pig.  190.) 
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The  fourth  and  most  important  of  all  these  finds  in  sputum  is  the 
tubercle  bacillus,  both  from  the  point  of  diagnosis,  prognosis,  and 
treatment,  and  because  the  disease  tuberculosis  is  so  widely  distrib- 
uted in  every  class,  in  every  part  of  the  country,  and  is  so  constantly 
prevalent.  The  discovery  of  these  bacilli  in  a  sample  of  sputum, 
which  has  not  been  exposed  to  the  entrance  of  l)acilli  after  it  has 
been  expectorated,  is  a  positive  sign  of  tuberculous  infection  unless 
there  be  tuberculous  disease  of  the  upper  air-passages  or  mouth. 
While  their  presence  gives  positive  evidence,  their  absence  in  a  given 
sample  of  sputum  is  not  negative  evidence  of  an  absolute  character, 
for  that  particular  specimen  may  be  free  from  bacilli  or  they  may 
have  escaped  the  staining  or  the  eye  of  the  examiner. 

The  method  for  examining  sputum  for  tubercle  bacilli  is  as  fol- 
lows :  The  specimen  which  is  brought  to  the  physician  is  poured 
into  a  shallow  glass  vessel  having  a  blackened  bottom,  or  into  a 
glass  saucer  placed  on  a  piece  of  blackened  paper.  If  this  sputum 
is  now  closely  examined,  it  will  be  found  to  contain  small,  yellowish 
masses,  one  of  which  should  be  picked  up  by  means  of  a  spoon  or 
platinum  needle,  freeing  it  as  much  as  possible  from  the  mucus  sur- 
rounding it.  A  very  small  part  of  this  mass  is  now  placed  on  a 
cover-glass  and  well  distributed  over  its  surface  by  means  of  a 
needle  or  teasers,  or  it  is  spread  by  placing  another  cover-glass  over 
the  first  and  pressing  them  together  with  a  to-and-fro  movement. 
The  quantity  of  sputum  used  must  not  be  large  enough  to  extend 
over  the  edges  of  the  glass.  This  having  been  done,  the  glasses  are 
now  separated  by  a  gliding  movement,  and  the  thin  film  of  sputum 
covering  each  one  is  allowed  to  dry  by  exposure  to  the  air,  after 
which,  being  held  by  forceps,  it  is  passed  through  the  flame  of  an 
alcohol  lamp  to  fix  the  coating.  Care  must  be  taken  that  too  much 
heat  is  not  used.  Some  carbol-fuchsin  stain^  is  now  placed  in  a 
watch-glass  and  the  cover-glasses  are  immersed  in  it.  As  soon  as 
this  is  done  the  cover-glass  is  held  over  a  flame  until  steam  begins 
to  rise  from  it,  when  it  is  withdrawn,  then  heated  again  until  this 
process  has  been  repeated  several  times.  The  cover-glass  is  now 
washed  in  water,  and  the  film  covering  it  will  be  found  to  have  an 
evenly  distributed  red  color.  The  glass  is  next  placed  for  a  moment 
in  a  25  per  cent,  solution  of  nitric  or  sulphuric  acid  in  water  and  gently 
moved  about  to  decolorize  the  deposit  on  the  surface  of  the  glass.    As 

1  Carbol-ftichsin  stain,  or  Ziehl's  solution,  is  made  by  dissolving  1  gramme  of  ftichsin  in  10 
c.c.  of  alcohol,  and  adding  100  c.c.  of  a  5  per  cent,  solution  of  carbolic  acid. 
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a  result  die  albumin  and  celLs  on  tiie  glass  are  decolorized,  bat  the 
bacilli  are  not.  The  glass  is  next  washed  in  dilate  alcohol  (60  per 
cent.)  to  remove  anv  free  fucfasin.  Should  the  decolorization  be  im- 
perfect^ so  that  the  film  still  has  a  red  color,  it  mast  be  still  farther  de- 
colorized bv  returning  the  glass  to  die  acid  solution  and  then  washed 
again  in  the  dilate  alcohol  and  water.  The  cover-glass  is  now  placed 
in  a  solation  of  methvlene-bloe  (saturated  waterv  solution).  The 
glass  is  then  finally  washed  in  water  and  afterward  examined  under 
the  microscope,  or  dried  and  mounted  in  Canada  balsam  for  pemia- 
nent  preservation.  The  tubercle  bacilli  are  distinguished  bv  the  fiact 
that  they  retain  the  red  color  from  die  fui4isin  solution,  while  other 
bacteria,  having  been  decolorized  bv  the  acid  solution,  take  the  con- 
trast-stain and  appear  blue. 
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Tuberculo'ia  «pur^in  siaineil  by  Gabbett's  methoil.    Tubercle  bAoilli  seen  as  red  rods : 

all  elje  Ls  stained  bine.    .  AbB'jtt/' 

Another  meth<xl  (GabWtt's  modification  of  FraenkeFs)  is  perhaps 
more  useful  than  that  just  given.  It  consists  in  staining,  as  already 
directed,  with  the  earbol-fuchsin  solution,  and  then  placing  the 
cover-glass  in  a  second  solution,  which  contains  the  acid  for  decol- 
orizing and  the  contrast-staiu.  This  latter  solution  is  ct>mpo6ed  of 
20  parts  of  nitric  arid,  30  i)arts  of  alcohol,  50  parts  of  water,  and 
sufficient  methylene-hlue  to  make  a  s:iturateii  solution,  equalling 
above  one  or  two  parts  in  a  hundred.  The  cover-glasses  are  left 
in  this  solution  for  a  couple  of  minutes,  and  then  washed  in  water. 
When  placet!  under  the  microscope  the  tubercle  bacilli  will  appear 
as  red  rods  in  strong  contrast  to  the  blue  background. 


CHAPTER  VII. 

PAIN.» 

The  kinds  of  pain — The  significance  of  its  locality — Colic 

It  is  manifest  that  it  will  be  im{)ossibIe  for  the  author  in  this 
volume  to  enumerate  all  kinds  of  pain^  both  as  to  the  situation^ 
degree,  and  character.  He  can  only  mention  those  forms  which 
possess  considerable  diagnostic  importance.  It  should  always  be 
remembered  that  pain  is  the  sign  adopted  by  nature  to  notify  the 
individual  of  some  abnormal  condition  in  his  body,  and  in  many 
instances  pain  is  only  developed  when  the  attempt  is  made  to  move 
a  part  which  from  its  condition  had  much  better  be  allowed  to  rest. 

Pain  is  generally  described  as  darting  or  stabbing  in  character^ 
when  it  occurs  in  a  single  or  repeated  paroxysm ;  as  throbbing  or 
pulsating,  when  it  rises  and  falls  in  severity  with  the  pulse-beat ; 
as  dull  and  aching,  when  it  resembles  the  feeling  associated  with  a 
bruise.  Sometimes  stabbing  or  darting  pains  are  called  lancinating, 
and  often  the  patient  will  state  that  the  pain  is  tearing  and  rending 
in  character.  All  pain  is  associated  w^ith  direct  and  indirect  irritation 
of  nervous  matter,  and,  if  the  nerve  or  nervous  centres  connected 
with  a  part  be  destroyed  organically  or  in  function,  we  have  a  con- 
dition called  amesthesia.     (See  chapter  on  Skin.) 

Almost  invariably  darting  or  stabbing  pain  is  associated  closely 
with  actual  disease  of  nervous  tissue,  which  may  be  primary  or 
caused  by  the  pressure  or  irritation  of  a  growth  or  some  foreign 
body.  Such  pains  are  seen  in  neuralgias  due  to  inflammation  of  the 
sheath  of  a  nerve  or  its  surroundings  as  it  passes  through  a  bony 
foramen;  in  neuralgia  due  to  meningeal  thickening  ;  in  the  agonizing 
lightning  or  tearing  pains  of  locomotor  ataxia ;  of  pressure  upon  the 
spinal  nerves  by  spinal  disease  or  in  that  caused  by  fractured  bones. 
Again,  we  often  meet  with  violent  pain  as  the  result  of  true  neuritis, 
whether  it  1x3  produced  by  infection,  by  injury,  or  by  poisoning. 

Throbbing  pain  is  nearly  always  associated  with  the  presence  of 
congestion  or  local  swelling  in  the  part  where  the  pain  originates, 
and  arises  from  the  fact  that  the  peripheral  nerves  are  subjected  to 

1  See  also  chapter  on  Headache. 
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pressure,  which  is  increased  with  each  additional  beat  of  the  heart. 
Dull,  aching  pain  is  often  produced  by  slow  inflammatory  or  patho- 
logical processes  in  organs  not  well  endowed  with  sensory  nerves. 

There  are  two  forms  of  pain  yet  to  be  considered  which  are  pecu- 
liar in  their  character,  namely,  that  due  to  a  blow  or  injury  to  the 
testicle  and  ovary  and  that  which  occurs  in  cases  of  inflammation  or 
morbid  growth  affecting  bony  tissues,  particularly  in  the  long  bones. 

There  is  another  point  in  connection  with  the  study  of  pain  as 
a  symptom  of  disease,  namely,  that  pain  is  often  referred  to  a  point 
far  away  from  the  source  of  the  symptom.  Thus,  the  child  with 
hip-disease  complains  of  pain  in  the  knee  or  in  the  ankle  ;  the  one 
with  dorsal  caries  of  \mn  in  the  intercostal  nerves  anteriorly ;  and  a 
stone  in  the  kidney  may  cause  violent  pain  in  the  penis  or  testicle. 

The  physician  should  always  remember  that  the  d^ree  of  pain 
must  be  determined  in  part  by  the  expression  of  the  face  and  move- 
ments of  the  body,  for  often  these  features  of  a  case  will  show  that 
the  pain  described  so  vividly  in  words  is  much  exaggerated.  The 
general  systemic  signs  of  pain  are  a  tense  pulse,  if  the  pain  be  recent 
in  onset  and  acute;  a  somewhat  accelerated  respiration  unless  the 
pleurae  or  lungs  are  involved,  when  it  may  be  retarded ;  dilatation  of 
the  pupil;  more  or  less  sweating,  particularly  on  the  forehead;  faint- 
ness ;  and  sometimes  the  passage  of  clear,  limpid  urine  if  the  pain 
be  abdominal. 

The  first  kind  of  pain  which  will  be  discussed  will  be  the  darting 
or  paroxysmal  pains  in  that  division  of  pains  which  may  be  called 
the  neuralgias.  These  depend  upon  one  of  three  causes,  and,  though 
they  may  occur  in  any  nerve  of  the  body,  are  most  commonly  seen 
in  the  nerves  of  the  head  ;  or  in  nervous  women,  in  the  nerves  of  the 
pelvic  organs  and  external  genitals.  The  three  causes  are  generally 
debility  with  antemia,  reflex  irritation,  and  irritation  of  the  nerve  by 
poisons  or  by  the  presence  of  growths. 

Violent  neuralgia  of  the  head  is  commonly  seen  in  overworked  or 
overdanced  young  women,  who  lack  sufficient  sleep  and  fresh  air 
and  who  are  auiemic.  It  also  arises  from  the  reflex  irritation  of  a  de- 
cayed tooth,  or  from  an  inflamed  or  overstrained  eye,  or  of  a  diseased 
ear,  so  that  an  examination  of  any  one  of  these  parts  may  reveal  the 
cause  of  an  obstinate  neuralgic  pain.  Similarly  we  see  cases  of  neu- 
ralgia, particularly  of  the  supraorbital  nerve,  which  are  due  to 
chronic  poisoning  by  one  of  the  metallic  poisons,  such  as  lead  and 
arsenic,  and  also  as  a  result  of  malarial  infection  (brow  ague).     If 
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the  neuralgic  pain  be  due  to  neuritis^  it  will  not  only  be  typical  of 
neuralgia,  but  along  the  track  of  the  nerve  marked  tenderness  will 
be  developed  on  pressure,  and  often  an  eruption  will  appear  on  the 
skin,  as  a  her})es  zoster.  Pure  neuralgia,  on  tlie  other  hand,  is  often 
relieved  by  pressure  upon  the  nerve  involved. 

When  the  fifth  cranial  nerve  is  affected  by  neuralgia  we  find  that 
if  the  upper  branch  is  involved  the  jmin  is  felt  in  the  forehead,  the 
eyebrow,  and  the  eyeball,  the  conjunctiva  often  becoming  injected. 
If  the  {)ain  be  in  the  upper  lip,  the  posterior  nares,  and  the  cheek, 
the  infraorbital  or  second  branch  is  affected ;  while  if  the  pain  is  in 
the  lower  jaw  and  chin,  the  third  division  of  the  fifth  nerve  is  in- 
volved. 

A  peculiar  form  of  neuralgic  pain  coming  on  in  attacks  or  par- 
oxysms of  great  severity  is  migraine  or  megrim,  in  which  the  pain 
is  usually  confined  to  one  side  of  the  head,  is  associated  with  great 
tenderness  of  the  scalp,  and  preceded  in  many  cases  by  disorders  of 
vision,  such  as  hemianopsia  or  dimness  of  visual  perception.  Asso- 
ciated with  this  pain  at  its  zenith  we  frequently  see  vomiting  and 
retching,  faintness  with  sweating  localized  to  the  pain-area  or  diflused, 
and  great  facial  pallor.  Pressure  by  the  fingers  upon  the  painful 
area  often  gives  no  more  pain  or  even  partial  relief,  but  a  light  touch 
will  often  cause  marked  increase  in  the  pain.  Karely  a  somewhat 
similar  condition  to  migraine,  which  is  not  unilateral  but  bilateral, 
is  found  in  connection  with  rheumatism  of  the  scalp.  As  both 
migraine  and  this  last-named  condition  arise  from  the  rheumatic 
diathesis,  care  in  making  a  differential  diagnosis  is  necessary.  The 
pain  of  migraine  is,  however,  unilateral,  more  severe,  more  transi- 
tory, and  associated  with  the  symptoms  named,  whereas  in  the  rheu- 
matic head-pain  the  history  of  rheumatic  tendencies  of  a  marked 
character,  the  diffuse  pain,  the  increased  soreness  on  exposure  to 
cold  or  changes  in  the  weather,  aid  in  separating  it  from  migraine. 
When  syphilis  or  injury  causes  a  periostitis  of  the  skull,  violent 
j)ain  of  a  neuralgic  character  may  be  present,  particularly  at  night ; 
but  the  local  symptoms  are  manifest,  and  when  compared  with  the 
history  make  the  diagnosis  possible. 

It  is  also  necessary  to  separate  the  headache  of  cerebral  tumor  or 
cerebral  abscess  from  neuralgia  of  the  head.  The  pain  of  such  a 
cerebral  condition  is  constant ;  the  headache  is  sometimes  worse  at 
night,  sometimes  in  the  daytime,  and  greatly  increased  by  physical 
or  mental  effort.     The  danger  of  confusing  the  pain  of  neuralgia  with 
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tkatt  doe  hj  mm*'jr  is  grest  unLe^  the  phj^seon  rwnwnbfrs  thai  the 
ciEMKtauit  pain  of  ramor  mar  ^mrr  frooi  «lz^t  hqJaciie  to  sharp  par- 
<»ZT9ai:>  of  pain.  The  ocearreaat  of  <?oovnIa«Mk«  pome?  stnwgir  to 
toxaf^  rf  a&y^tated  whh  headache  of  thk  charKCer.  ami.  finallT.  the 
preaoKC:  of  tumor  as  a  cause  of  headache  and  doc  ocdimnr  neuralgia 
»  decided  opoo  hy  ^rideiKes  of  optic  neoricb.  vomitiiig.  vertigo,  and, 
finally,  the  development  of  focal  svmpDjcns  of  Iccalijed  paralvsis. 
^Se:e  ofaapcer  on  H^adactie  and  Voantrnz,  C:-Qva!szoQ^,  and  SpaaikSw) 

The  roo^  common  seat  for  nearalgic  pain  in  tbie  head,  other  than 
in  the  brriw.  i«  the  oodpital  nEgi<-n«  the  posterior  branch  of  the  decood 
cervical  nerve  or  grou  occipital  beii^  the  one  most  affected.  As 
thid  nerve  supplies  all  the  r^^cipital  regii>n  and  the  pDeterior  part  of 
the  parietal  region?,  all  these  areas  may  Le  inv^^Ived  in  the  painful 
manrf^^tation^,  and  all  these  parts  may  be  tender  to  the  touch. 
Bn»hinz  the  hair  may  be  impo^ble.  beaoae  -jf  the  pain  pnodooed 
by  the  bnirh  toacfaing  the  scalp  Occipital  necmlgia  is  ofteotimes 
bilateral.  It  may  simply  arise  from  cold  or  injury  :  bat,  if  persistent 
and  severe,  car:»^  of  the  cervical  vertebra  shoald  be  9«>aght  for  as  a 
possible  cause. 

Pain  of  a  neuraUric  or  darting  character  in  the  nei^borhood  of 
the  heart  is  found  as  a  result  of  several  caus«^.  as  a  rule  in  the  fol- 
lowini:  order  f*i  fn^^uen'-y  :  1.  Pain,  with  fialpitation  in  the  prse- 
cord i urn  from  the  acvumulatiou  of  flatus  in  the  transverse  colon  just 
as  it  turij-r  to  d^-sf^end.  Many  }tiitients  whij  c».»me  to  the  physician 
complaining  of  heart  disea-^e  only  suffer  from  this  condition,  due  to 
ferm^-niation.  -Vgain,  the  pain  due  to  gastraliria,  or.  as  it  has  been 
caller! ,  r-ar^lialgia,  may  be  referred  to  the  ht^irt  by  the  patient.  2. 
To  int'-reostal  neuralcria  due  to  debilitv.  In  these  ca^es  a  tender 
spTit  will  often  Ije  fi>und.  one  in  the  pne*^»rdium,  another  in  the  outer 
erlge  of  th^-  ••"apula,  and  a  third  on  the  vertebral  column.  These  are 
som^-tini^-ri  <-alie  1  the  '•  Sjx)t5  of  Valleix."  In  other  cases  it  will  be 
due  to  spinal  trouKle,  anaemia,  or  the  tight  laeins  of  corsets.  3.  To 
pseudo-angina.    4.  To  true  angina  pectoris.    5.  To  locomotor  ataxia. 

Pain  of  a  charaeter  somewhat  resembling  true  angina  pectoris  is 
also  sometimes  met  with  in  patients  who  have  that  rare  disease,  acuie 
aorfi/iJf,  The  pain  is  constant  under  the  sternum,  but  it  has  terrible 
exac-rbations,  and  a  sensation  of  rendiug  of  the  retro-sternal  tissues. 
Death  may  (kvuv  in  an  attack.  It  is  seen  chiefly  in  gouty  patients 
and  in  syphilitic*.  Very  rarely  it  is  seen  in  patients  who  have 
suffered  from  malarial  ix)isoning. 
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Pain  is  felt  much  more  commonly  in  disease  of  the  aortic  orifice 
than  in  lesions  of  the  mitral  orifice  of  the  heart. 

Pseudo-angina  occurs  most  commonly  in  anaemic,  nervous  girls,  or 
young  men  whose  vessels  are  normal,  but  who  have  hysterical  tenden- 
cies. True  angina  occurs  in  those  of  middle  age  or  advanc»ed  life  or  in 
young  persons  whose  vessels  are  affected  by  syphilis.  In  the  false 
form  the  sensation  is  as  if  the  heart  would  burst.  In  the  real  form  it 
feels  as  if  the  heart  was  squeezed  tight  in  a  vise.  In  this  form,  too, 
the  bloodvessels  will  usually  be  found  hard  and  corded,  atheromatous, 
and  the  blood -pressure  high.  The  additional  diagnostic  points  in 
favor  of  true  angina  pectoris  are  that  the  principal  seat  of  pain  is 
somewhat  to  the  left  of  the  lower  and  middle  sternum,  from  which 
spot  it  may  extend  to  the  axilla  and  back  and  turn  off  to  the  occiput 
or  extend  down  the  arms  to  the  hands,  where  a  sensation  of  coldness 
may  be  felt.  Sometimes  even  the  abdominal  organs  and  testicles 
seem  to  be  affected.  The  patient  is  motionless,  the  face  anxious 
and  covered  with  a  cold  sweat,  and  respiration  is  shallow.  The 
disease  is  usually  seen  in  persons  over  forty  years  of  age.  The 
thoracic  pain  of  locomotor  ataxia  is  rarely  in  the  pnecordium,  but 
commonly  in  the  axilla,  and  it  rarely  radiates  down  the  arm.  The 
other  symptoms  of  tabes  dorsal  is  should  be  sought  for  in  all  doubt- 
ful cases.     (See  chapter  on  Legs  and  Feet.) 

Very  severe  pain,  paroxysmal  or  constant,  felt  in  the  chest  may 
also  be  due  to  aortic  aneurism,  and,  if  so,  will  be  found  associated 
with  pain  shooting  down  the  arm  on  the  left  side,  dilatation  of  the 
pupil,  unilateral  sweating  of  the  face  and  neck,  and  the  physical 
signs  described  in  the  article  on  the  Chest. 

Neuralgia  of  the  pelvic  viscera  in  women  is  frequently  seen  as  the 
result  of  functional  or  organic  disease.  It  may  be  ovarian,  when  it 
is  very  apt  to  occur  with  greatest  severity  half-way  between  the 
menstrual  epochs  or  just  before  them.  Sometimes  the  neuralgia 
may  be  present  in  the  labia  majora  or  in  the  perineum.  It  usually 
occurs  simply  as  a  sudden  darting  pain,  which  does  not  last  and, 
indeed,  rarely  continues  more  than  a  moment,  although  there  is 
usually  associated  with  it  more  or  less  constant  uterine  or  ovarian 
tenderness.  Care  should  be  taken  that  these  ])ains  are  not  thought 
to  Ik*  due  to  cancer  or  other  severe  organic  lesion.  Pain  in  the 
sacral  region  is  often  an  indication  of  uterine  or  rectal  disease.  If 
higher  up  the  back,  it  is  often  due  to  myalgia  or  lumbago;  and 
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lumbago,  if  not  due  to   rheumatic  tendencies,  is  often  due  to  the 
colon  being  loaded  with  feces. 

If  the  patient  is  a  child,  pain  in  the  back  should  cause  us  to  sus- 
pect spinal  caries,  ricketSy  or  scurvy.  If  the  former,  any  jar  will 
greatly  increase  the  pain  ;  but  if  the  child  be  placed  over  the  knees^ 
face  downward,  and  the  knees  separated  so  that  intervertebral  pres- 
sure is  removed,  the  pain  disappears.  Such  a  eliild  if  told  to  jump 
down  from  a  stool  will  not  obey,  but  will  take  care  to  slide  off  gradu- 
ally and  gently  on  to  the  floor. 

When  a  patient  suffers  from  violent  pain,  increascil  by  motion, 
extending  from  the  sciatic  notch  in  the  buttock  down  the  posterior 
part  of  the  thigh,  even  to  the  ankle  or  heel,  the  pain  signifies  an 
attack  of  sciatic  neuralgia  in  an  adult,  or  if  it  occurs  in  a  child 
gives  grave  reason  for  suspecting  hip-disease.  If  it  is  not  sciatic  neu- 
ralgia, it  is  due  to  sciatic  neuritis,  or,  rarely,  to  a  growth  in  the  pelvis 
pressing  upon  the  nerve  before  it  emerges  from  the  pelvis.  The  pain 
is  fairly  constant,  generally  worse  at  night,  and  becomes  agonizing  at 
times,  even  if  the  patient  remains  absolutely  quiet  and  does  not  move 
the  limb.  The  following  )>oints  will,  when  pressed  on,  increase  the 
pain  if  it  be  neuritis  :  The  i>oint  of  exit  from  the  nerve  from  the 
pelvis,  the  lower  part  of  the  sacrum,  the  head  of  the  fibula,  and  be- 
hind the  malleolus  on  the  outside  of  the  ankle.  If  these  points  are 
found,  combined  with  a  history  of  exposure  to  cold,  injury  to  the 
nerve,  rheumatic  tendencies,  and  a  persistoncjy  and  tendency  to  re- 
turn, the  diagnosis  of  sciatica  is  clear.  If  the  pain  be  due  to  sciatic 
neuritis,  there  may  be  found  wasting  in  the  muscles  supplied  by 
the  nerve,  and  some  aniesthesia  of  the  skin,  and  her|>etic  eruptions 
may  appear  on  the  skin  along  the  course  of  the  nerves.  There  will 
also  Ixj  a  history  of  a  long  duration,  and  the  leg  will  l)e  apt  to  feel 
numb  and  tense  from  effusions  into  the  sheath  of  the  nerve.  (See 
chapters  on  Skin  and  Feet  and  Legs.)  When  the  pain  is  a  pure 
,  neunilgia,  whicJi  is  rare,  it  will  not  be  increased  by  moving  the  limb, 
there  is  little  or  no  t<'nderness  on  pressure  on  the  nerve-trunk,  and 
the  patient  often  has  neuralgia  of  other  nerves. 

Sciatica  is  much  more  common  in  men  than  in  women,  and  far 
more  usual  in  mi<ldle  or  advanced  age  than  in  the  young. 

Double  sciatic  pain  should  arouse  suspicion  of  locomotor  ataxia, 
of  malignant  growth  pressing  on  the  spinal  cord  or  on  both  nerves 
in  the  jx»lvis,  or  the  presence  of  lumbar  abscess. 

When  there  is  hysterical,  painful  joint  at  the  knee  or  hip  in  a 
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woman,  care  is  necessary  to  discover  that  the  pain  is  over  the  entire 
leg  rather  than  in  the  course  of  the  nerve.  Care  must  also  be  taken 
that  rheumatism  of  the  muscles  of  the  thigh  be  not  taken  for  sci- 
atica. This  can  be  separated  from  sciatica  by  the  diffuse  cliaracter 
of  the  pain  and  tenderness  and  by  the  fact  that  in  the  rheumatic 
condition  the  slightest  muscular  movement  causes  pain  all  over  the 
thigh.  Sometimes  a  mcdignant  growth  of  the  femur  may  produce 
symptoms  of  sciatica,  and  the  writer  not  long  since  had  under  his 
care  a  case  of  osteosarcoma  of  the  thigh  bone  which  had  been 
treated  ior  sciatita  for  several  months. 

Finally,  renal  calcultLs  may  cause  violent  pain  to  pass  down  the 
leg.     (See  below.) 

It  should  also  be  remembered  that  malingerers,  particularly  sol- 
diers desiring  to  shirk  duty,  often  pretend  to  have  sciatica. 

Neuralgic  pain  in  the  back  and  abdominal  parictes  very  closely 
resembling,  if  severe,  renal  or  hepatic  colic  is  sometimes  seen  in 
gastraJgia,  and  the  paroxysms  may  be  very  sudden  in  onset.  In 
other  instances  the  pain  is  in  the  epigastrium  or  hypogastrium,  and 
is  associated  with  so  much  tenderness  on  light  pressure  as  to  im- 
press the  careless  with  the  belief  that  a  gastric  ulcer  or  cancer  is 
the  cause.  Neuralgic  spots  can  generally  be  isolated  in  such  per- 
sons if  the  skin  is  carefully  tested  for  its  degrees  of  sensation,  and 
will  be  found  to  exist  near  where  the  nerves  are  given  off  from  the 
spine  or  over  the  spine  of  the  ilium.  There  are  other  causes  of 
these  lightning  abdominal  pains  than  simple  functional  neuralgia, 
so-called,  and  renal  and  hepatic  colic,  which  should  never  be  for- 
gotten in  the  diagnosis  of  a  case,  namely,  locomotor  ataxia  mani- 
fested in  gastric  crises,  lead-poisoning  shown  by  a  neuralgia  due  to 
a  neuritis,  and  disease  of  the  vertebne  causing  pressure  on  the  nerve- 
trunks. 

Further  than  this,  we  are  to  remember  that  cancer  and  ulcer  of 
the  stomach  often  cause  exceedingly  severe,  painful  attacks ;  that 
abdominal  aneurism  may  cause  severe  pain  by  pressure  on  nerves; 
and  that  uterine  and  periuterine  disease  also  cause,  reflexly,  epigas- 
tric pains. 

Abdominal  Colic.  By  colic  we  mean  a  sudden,  griping  pain  in 
the  belly.  It  is  met  with  chiefly  in  cases  of  stone  in  the  ureter 
or  gall-duct,  but  it  is  often  due  to  irritating  food,  to  wind,  and  to 
chronic  lead-poisoning,  to  fecal  impaction,  intestinal  obstruction,  in- 
testinal perforation,  and  ulcer  of  the  bowels. 

33 
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Refereuce  has  already  beeu  made  to  the  paio  of  raial  and  hepalic 
colic.  Tlie  characteristic  syniptooiB  of  tliese  conditious  are  as  fol- 
lows :  lu  renal  coHc  the  patient  is  suddenly  seized  with  violent  pain 
,  in  the  kidney  on  one  side,  which  passes  down  to  the  groiu  and  even 
to  the  end  of  the  penis.  It  is  paroxysmal  in  character,  and  so 
excessively  severe  that  it  often  produces  sweating,  vomiting,  and 
even  fainting.  The  condition  is  9icea  much  more  frequently  in  men 
than  in  women.  The  pain  often  suddenly  siiljsides,  leaving  only  a 
eeiise  of  i^oreness  and  tenderness  in  its  track.  The  urine  may  be 
partly  Buppri-ssed  and  bloody  if  the  stone  injures  the  ureter  to  any 
great  extent. 

In  hepatic  colic  the  patient  often,  after  some  days  of  wretchedness 
and  "  biliousness,"  is  seized  by  sudden  and  violent  pain  in  the  right 
hypochoudrium,  which  is  paroxysmal  in  character  and  causes  quite 
as  profound  general  symptoms  of  disorder  as  does  the  renal  colic. 
Jaundice  very  commonly  ensues  in  such  cases  with  more  or  less  rap- 
idity, and  fever  of  an  irregular  type  is  more  often  seen  than  in  the 
renal  form.  The  pains  just  described  are  so  severe  and  character- 
istic in  their  distribution  that  they  cannot  well  be  confused  with 
those  of  intestinal  indigestion,  in  which  condition  we  have  a  history 
of  the  ingestion  of  bad  food,  a  state  of  more  or  less  flatulent  distention 
of  the  entire  belly,  and,  it  may  be,  diarrhrea.  Sometimes  violent 
belly  pain  is  due  to  aneurism.  If  the  pain  be  due  to  chronic  lead- 
])oiBoning,  it  centres  about  the  umbilicus,  and  is  of  a  twisting,  knotty 
character,  "as  if  the  bowels  were  being  twisted  around  a  stick." 
There  is  a  history  of  exposure  to  lead  in  many  cases,  and  a  blue-line 
on  the  gums  can  often  be  found.  If  due  to  fecal  impaction,  we  will 
have  a  history  of  s  continued  tendency  to  constipation,  with  dry, 
hard  stools,  and  a  lump  of  hardened  feces  may  perhaps  be  felt 
through  the  Iwlly-wall.  In  jwrforation  of  the  bowel  the  patient 
speedily  becomes  collapsed,  and  suffers  severe  pain.  This  accident 
generally  occurs  in  persons  convalescing  from  typhoid  fisver.  If 
due  to  intestinal  obstructiim,  the  pain  has  no  characteristic  seat  in 
any  part  of  the  abdomen,  as  a  rule ;  but  the  general  symptoms  of  this 
condition  will  be  found  present  in  the  case.  (See  chapter  on  Abdi 
men  or  that  on  Vomiting.) 

The  pain  of  colic  due  to  flatulence  can  be  separated  from  that 
peritonitis  by  the  fact  that  pressure  gives  comfort  in  the  first  instance 
and  is  unbearable  In  the  latter  disease. 

Pain  in  the  abdomen  of  the  darting  neuralgic  type,  other 
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due  to  gallstones,  renal  calculi,  ordinary  gastralgia,  lead-poisoning, 
enteralgia,  or  malignant  growth,  may  be  due  to  locomotor  ataana. 
This  should  never  be  forgotten,  and  the  fact  that  the  patient  is  full- 
grown,  complains  of  the  most  violent  pain  in  the  belly,  and  has 
no  other  abdominal  signs,  should  make  us  search  him  for  the 
other  signs  of  tabes  dorsal  is.  Generally,  these  attacks  will  be 
of  a  tearing,  rending  character,  are  beyond  description  in  severity, 
and  leave  the  man  in  a  condition  of  nervous  wreck  after  them. 
Sometimes  the  pain  is  in  the  stomach,  sometimes  in  the  bladder. 

Neuralgia  of  the  toe  and  foot  is  not  a  very  rare  condition,  and  is 
sometimes  called  ^^  Morton's  painful  toe,"  or  metatarsal  neuralgia. 
Severe  pain  at  the  base  of  the  fourth  toe  comes  on  suddenly,  and  may 
radiate  up  tlie  anterior  aspect  of  the  leg.  Sometimes  it  is  only  dull, 
but  at  others  it  is  so  sharp  and  excruciating  as  to  cause  the  patient 
to  scream.  It  is  separated  from  gout  by  the  absence  of  any  signs 
of  inflammation  in  the  part,  by  the  fact  that  the  big  toe  is  not 
affected,  and  by  the  age  and  history  of  the  patient.  At  times  the 
base  of  the  second  toe  is  affected.  Such  a  case  will  usually  indicate 
that  the  patient  has  worn  an  ill-fitting  boot. 

Finally,  in  connection  with  this  class  of  cases  there  should  not  be 
forgotten  two  others,  namely,  those  in  which,  idiopathically  or  other- 
wise, growths  form  on  nerves  and  cause  pain  ;  and,  second,  cases  in 
which  the  arm  or  1^,  having  been  amputated,  a  neuroma  or  catch- 
ing of  the  end  of  the  nerve  in  the  scar  causes  violent  pain  in  the 
lost  part,  according  to  the  patient's  sensation,  because  the  perceptive 
centres  have  been  trained  to  regard  pain-impulses  coming  along  this 
nerve  as  from  its  peripheral  end.  Thus  a  man  whose  1^  may  have 
been  amputated  years  before  will  complain  of  severe  pain  in  the 
amputated  foot  although  he  knows  it  is  off. 

The  pain  of  inflammation  is  often  very  severe  and  throbbing  in 
character ;  but,  if  the  nerves  be  affected  in  the  area  involved,  it  may 
be  darting  in  its  nature.  We  have  already  discussed  pain  due  to 
inflammation  in  the  tissues  of  the  head  and  in  the  nerves.  We  now 
have  to  consider  the  indications  of  pain  due  to  inflammation  in  the 
chest  and  abdomen. 

Severe  pain  of  a  darting  character  felt  in  the  chest,  not  due  to 
angina,  is  nearly  always  an  indication  of  one  of  four  things  :  1.  In- 
tercostal neuralgia,  already  named.  2.  Pleuritis,  with  or  without 
pneumonia.     3.  Pericarditis,  if  it  is  felt  in  the  prsecordium.     4.  A 
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morbid  growth  in  the  chest,  particularly  a  mediastinal  tumor  or 
eolarged  bronchial  glands. 

Both  intercostcU  neuralgia  and  pleurisy  are  associated  with  severe 
pain,  increased  by  taking  a  deep  breath,  the  pain  occurring  sometimes 
with  inspiration  and  sometimes  with  expiration.  They  are  to  be 
separated  one  from  another  by  the  presence  of  cough,  fever,  and  of  a 
friction-sou  ud  in  pleuritis,  and  by  the  fact  that  the  entire  side  is  more 
or  less  tender  to  the  touch  in  this  state.  When  the  pain  is  constant 
and  lasts  for  a  long  time,  it  may  be  due  to  a  low-grade  pleuritis, 
resulting  from  pulmonary  tuberculosis,  particularly  of  the  apex  of 
the  lung,  the  morbid  process  affecting  the  pleura.  PerioardiUs  is 
frequently  caused  by  pneumonia,  and  is  painful. 

Pain  felt  at  the  right  of  the  left  scapula  or  between  the  shoulders 
is  often  due  to  gastric  ulcer  or  dyspepsia. 

The  pain  of  mediastinal  growth  is  due  to  pressure  on  nerve- 
trunks,  and  the  diagnosis  may  be  very  difficult  unless  bulging  and 
dulness  on  percussion  are  present. 

G^erally  diffused  pain  of  a  constant  severe  character  felt  all  over 
the  abdomen  or  localized  at  first  to  some  particular  spot,  and  greatly 
increased  by  pressure,  should  lead  the  physician  to  examine  the  case 
for  a  possible  peritonitis.  Nothing  else  causes  such  violent,  diffuse 
pain  unless  it  be  acute  enteritis.  The  drawn-up  legs,  the  anxious 
face,  the  drawn  upper  lip,  quick  pulse,  exquisitely  tender  abdominal 
surface,  the  thirst,  the  moderate  fever,  and  the  rapid  onset  of  col- 
lapse in  fatal  cases  render  the  diagnosis  easy. 

Circumscribed  abdominal  |>ain  of  a  constant  character  and  gener- 
ally of  less  severity  than  that  just  described,  may  be  due  to  dysnien- 
orrhoea,  to  an  abdominal  tumor  (see  Abdomen),  to  an  ovaritis,  to 
cystitis,  hepatitis,  ulcer  of  the  stomach  or  bowel,  typhlitis,  peri- 
typhlitis, appendicitis,  and  cholangitis.  It  is  also  seen  in  a  very 
violent  form  in  acute  pancreatitis,  which  may  give  rise,  with  the 
other  symptoms,  to  a  diagnosis  of  peritonitis.  In  dysmenorrhosa  the 
pain  is  sometimes  so  severe  as  to  render  the  patient  almost  insane, 
but  it  differs  from  that  of  inflammation  in  that  it  is  paroxysmal 
and  that  there  is  no  real  tenderness  on  pressure ;  and,  again,  the 
patient  does  not  lie  still,  but  tosses  from  side  to  side  in  the  bed. 
The  pain  of  tumor  is  usually  produced  by  pressure  on  a  nerve,  and 
is  increased  by  palpation  in  some  cases,  as  is  also  that  of  ovaritis.^ 
In  cystitis  the  pain  is  deep  in  the  pelvis,  radiating  upward,  and  is 
associated  with  tenderness,  vesical  spasm,  and  tenesmus.     In  hepa- 
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iitia  the  pain  is  distinctly  in  the  hjpoehondrium,  although  if  the 
condition  be  suppurative  it  may  be  well  diffused.  The  pain  of 
ulcer  of  the  stomach  is  not  only  gastric,  but  is  often  associated  with 
a  tender  or  painful  spot  at  the  angle  of  the  scapula.  In  typhlitiSj 
perityphlitis,  and  appendicitis  it  is  chiefly  in  the  right  groin,  and  in 
cholangitis  in  the  hepatic  area  anteriorly.  Care  should  be  taken  that 
the  pain  in  this  region  is  not  taken  for  hepatitis,  when  it  is  in  reality 
due  to  a  subphrenic  abscess.  In  pancreatitis  the  pain  is  sudden'  in 
onset,  violent,,  and  often  felt  chiefly  in  the  left  upper  zone  of  the 
abdomen.  The  belly  is  distended,  nausea  and  vomiting  are  present, 
and  fever  may  be  present  also ;  delirium  may  come  on,  and  death 
generally  speedily  ensues. 

Tlie  pain  of  fissure  of  th^  anus  is  not  at  all  proportionate  to  the 
lesion  producing  it.  This  pain  may  be  atrocious  and  agonizing,  and 
often  is  produced  by  a  movement  of  the  bowels,  after  which  it  lasts 
for  some  hours. 

(For  abdominal  pain  due  to  conditions  associated  with  movements 
of  the  bowels,  see  chapter  on  Bowels  and  Feces.) 

Pain  in  the  back  is  often  very  severe  in  the  early  stages  of  small- 
pox, of  epidemic  influenza,  and  in  lumbago.  One  of  the  most  mis- 
leading forms  of  pain  of  a  severe  character,  involving  the  entire 
body,  with  fever,  delirium,  and  a  variable  skin  eruption  and  swell- 
ing of  the  joints,  may  in  the  early  stage  be  thought  to  be  smallpox 
or  rheumatic  fever,  when  in  reality  it  is  due  to  dengue  or  breakbone 
fever. 


CHAPTER    VIII. 

TENDON-EEFLEXES  AND  MUSCLE-TONE. 

The  knee-jerk  and  ankle-donna — ^The  arm-jerk — ^The  significance  of  decreased  and 

increased  reflexes. 

We  have  already  had  occasion,  pariicalarly  in  those  chapten 
devoted  to  the  Legs  and  Feet  and  Hand  and  Arm,  to  speak  of  what 
are  oalled  the  reflexes  or  ^'  muscle-jerks/'  There  is  much  discussion 
as  to  whether  the  muscular  contractions  produced  by  tapping  the 
tendon  attached  to  a  muscle  are  the  result  of  a  reflex  action,  in  which 
the  spinal  cord  is  directly  involved,  or  whether  it  depends  upon 
muscle  irritability  or  tone.  It  is  not  necessary  for  purposes  of 
diagnosis  to  enter  into  a  discussion  of  this  character,  because  the 
&cts  in  our  possession  prove  conclusively  that  variations  in  these 
musde-jerks  are  of  great  diagnostic  importance  in  diseases  of  the 
nervous  system,  whether  they  be  true  reflexes  or  not.  The  knee- 
jerk,  or^  as  it  has  been  called,  the  patellar  reflex,  is  the  diagnostic 
sign  most  frequently  sought  in  studying  nervous  diseases  associated 
with  lesions  in  the  spinal  cord,  because  it  is  most  easily  developed. 

This  knee-jerk  is  best  developed  by  directing  the  patient  to  sit  in 
an  ordinary  chair  and  to  cross  the  legs,  the  foot  which  touches  the 
floor  being  kept  near  the  rounds  of  the  chair  rather  than  well  for- 
ward, and  the  upper  leg  being  allowed  to  swing  perfectly  freely  over 
the  under  knee.  By  means  of  the  finger-tips,  the  side  of  the  hand,  or 
a  small  rubber  hammer,  a  blow  is  now  struck  upon  the  tendon  of  the 
quadriceps  extensor  midway  between  the  patella  and  the  insertion  of 
the  tendon  below  the  knee,  and,  if  the  man  is  healthy,  the  hanging 
leg  and  foot  are  at  once  thrown  forward  ;  that  is,  the  knee-jerk  is 
developed. 

If  there  be  produced  by  the  patient  at  the  moment  of  the  tap  on 
his  tendon  a  strong  muscular  effort,  as  by  sudden  clinching  of  the 
hands,  this  movement  of  the  leg  is  exaggerated,  or,  to  use  the  com- 
mon term,  the  knee-jerk  is  ^^  re-enforced.'^ 

The  production  of  pain  or  a  sensory  stimulation  will  also  increase 
the  knee-jerk,  as  will  also  the  stirring  of  the  emotions  as  by  lively 
music.    On  the  other  hand,  enervating  weather,  loss  of  sleep,  hunger. 
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or  auything  which  decreases  general  systemic  and  muscular  tone  de- 
creases the  knee-jerk. 

The  second  most  important  test  of  the  muscular  tone  is  the  test 
for  what  is  called  ^'ankle-clonus."  If  a  healthy  person  while  sit- 
ting rests  the  weight  of  the  leg  on  the  ball  of  the  foot,  the  leg  is 
very  apt,  in  a  short  time,  to  begin  to  tremble,  and  finally  to  develop 
clonic  movements.  In  disease  these  movements  often  develop  as 
soon  as  the  foot  is  placed  in  this  position,  and  are  at  once  developed 
if,  while  the  leg  is  so  placed,  a  sharp  blow  is  struck  above  the  knee 
or  sudden  pressure  is  made  on  the  leg.  In  other  cases  the  clvruus  is 
tested  for  by  grasping  the  ankle  with  one  hand  and  the  toes  with 
the  other  and  l)ending  the  foot  up  toward  the  knee  with  a  rather 
forcible  push,  which  will  stretch  the  muscles  of  the  calf  of  the  leg. 

The  biceps  tendon  is  tested  by  placing  the  arm  in  semi-extension 
and  tapping  the  tendon,  when  the  forearm  is  still  further  flexed.  In 
this  connection  mention  should  also  be  made  of  the  cremasteric  re- 
flex, which  is  developed  when  the  skin  of  the  inside  of  the  thigh  is 
tickled,  the  cremaster  muscle  drawing  up  the  testicle  on  that  side. 
It  is  most  marked  in  boys. 

Having  learned  how  to  test  for  these  muscle-jerks,  we  now  turn 
to  a  consideration  of  what  they  mean  when  abnormally  increased  or 
absent. 

A  loHS  of  knee-jerk  is  not  characteristic  of  any  disease  unless  this 
loss  is  associated  with  other  symptoms,  which  only  need  the  dis- 
covery of  this  symptom  to  confirm  the  diagnosis.  The  nervous  con- 
ditions in  which  we  find  the  reflexes  decreased  or  lost,  taking  the 
patellar  reflex  as  a  type,  are  locomotor  ataxia  ;  peripheral  neuritis  ; 
poliomyelitis,  acute  or  chronic ;  transverse  myelitis,  if  the  disease 
involves  the  reflex  arc  ;  Friedreich's  ataxia  ;  diphtheritic  paralysis  ; 
apoplexy,  immediately  after  the  shock  ;  Landry's  paralysis  ;  spinal 
meningitis;  spinal  injuries,  immediately  after  accident;  epilepsy, 
immediately  after  an  attack  ;  and  chorea.  We  also  find  a  total  loss 
of  reflexes  in  advanced  diabetes  mellitus  and  sometimes  in  diabetes 
insipidus. 

By  far  the  most  common  cause  of  the  loss  of  knee-jerk  is  loco- 
motor ataxia,  but  any  lesion  involving  the  posterior  columns  of  the 
cord  or  the  posterior  nerve-roots  in  the  second,  third,  or  fourth 
lumbar  segment  will  produce  the  same  results.  Therefore,  loss  of 
knee-jerk  is  symptomatic  of  transverse  myelitis  of  this  region  as  well 
as  of  ataxia.     Again,  if  the  motor  tract  of  the  cord  at  these  levels 
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are  diseased,  the  knee-jerk  is  lost,  as,  for  example,  in  acute  and 
chronic  poliomyelitis  or  myelitis  involving  the  motor  part  of  the 
reflex  arc ;  and,  finally,  peripheral  neuritis,  which  blocks  the  path- 
way from  the  periphery  to  the  cord,  and  from  the  cord  to  the 
muscles,  also  causes  loss  of  knee-jerk. 

If  the  cause  of  loss  of  knee-jerk  be  locomotor  ataxia,  we  will  prob- 
ably find  in  addition  to  this  symptom  some  difficulty  in  walking, 
particularly  if  the  eyes  are  shut ;  a  lack  of  steadiness  if  the  feet  are 
placed  together  wheu  the  patient  stands  with  his  eyes  shut ;  Argyll- 
Robertson  pupils  or  a  reaction  to  accommodation,  but  not  to  light; 
attacks  of  severe  pain  in  the  body  or  limbs ;  and,  it  may  be,  laryn- 
geal crises  or  spasms  and  atrophy  of  the  optic  nerve. 

If  the  cause  of  loss  of  knee-jerk  be  neuritis,  we  will  find  tender- 
ness on  pressure  along  the  nerve-trunks,  diminished  muscular  tone 
and  some  wasting  ;  an  absence  of  any  disturbance  of  the  bladder 
and  no  Argyll-Robertson  pupil,  laryngeal  of  other  crises,  nor  optic 
atrophy. 

Again,  if  the  cause  be  acute  poliomyelitis,  there  will  be  a  history 
of  sudden  onset  with  fever,  the  limbs  will  be  relaxed  and  flabby,  the 
muscles  will  rapidly  waste  and  become  very  feeble  or  paralyzed,  and 
there  will  be  no  sensory  symptoms  whatever.  The  patient  will  usu- 
ally be  a  child  if  the  disease  is  acute.  If  the  loss  Ix}  due  to  a  trans- 
verse myelitis  of  the  second,  thiixi,  and  fourth  lumbar  segments,  the 
symptoms  of  parapl^ia,  partes! hesia,  and  aniestliesia,  with  atrophy 
of  the  muscles  and  loss  of  (M)ntrol  of  the  bladder  and  rectum,  will  be 
present,  and  a  girdle-sensation  may  be  marked. 

In  Friedreich's  ataxia  the  history  of  here<lity,  the  nystagmus,  the 
early  age  of  the  patient,  the  al)seuce  of  pupillary  symptoms,  the 
ataxic  gait,  and  the  loss  of  reflexes,  are  the  facts  which  go  to  form 
our  basis  for  a  diagnosis.  lu  the  remaining  diseases  namcHl  the  his- 
tory of  the  case  points  to  the  cause  of  the  loss  of  the  knee-jerk  very 
clearly. 

The  conditions  in  which  we  find  the  knee-jerk  incveasal  are  apo- 
plexy soon  after  the  attack  ;  disseminated  sclerosis ;  cerebral  palsy  of 
childhood  ;  paretic  dementia  (not  constant);  primarv  lateral  sclerosis  ; 
amyotrophic  lateral  sc^lerojris ;  ataxic  paraplegia ;  hysterical  para- 
plegia ;  transverse  myelitis  if  the  lesion  is  above  the  reflex  arc ; 
epilepsy  some  niinut(«  after  the  attack  ;  unilateral  lesions  of  the  cord 
on  the  paralyzed  side;  injuries  to  the  spinal  cord,  after  recovery 
from  first  shock  ;  pressure  on  spinal  cord  above  the  reflex  arc ;  here<li- 
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tary  cerebellar  ataxia ;  sciatica ;  tetanus ;  rheumatoid  arthritis ;  and 
neurasthenia. 

The  tiistory  of  sudden  paralysis  and  unconsciousness  in  a  case  of 
apoplexy  with  stertorous  breathing,  followed  by  loss  of  the  knee-jerk, 
and  then  its  return  in  an  exaggerated  manner,  make  the  diagnosis 
clear  unless  the  attack  be  one  of  the  apoplectiform  attacks  of  dissem- 
inated sclerosis,  in  which  case  there  will  be  present  a  history  of  the 
intention-tremor,  nystagmus,  and  the  syllabic  speech,  so  that  though 
the  knee-jerk  is  exaggerated  in  both  diseases  the  diagnosis  can  be 
readily  made.  In  the  cerebral  palsy  of  childhood,  the  age  of  the 
patient,  the  contractures  and  gait,  with  the  history,  decide  the  diagnosis. 
In  lateral  sclerosis  the  spastic  rigidity,  excessive  exaggeration  of  the 
knee-jerks,  absence  of  sensory  disturbances,  and  ocular  symptoms, 
all  render  the  diagnosis  possible.  Similar  exaggeration  is  also  seen 
in  amyotrophic  lateral  sclerosis,  in  which  disease  there  is  wasting  of 
the  muscles,  particularly  of  the  hand.  In  both  these  ailments  the 
exaggeration  of  the  knee-jerk  is  due  to  disease  of  the  lateral  pyramidal 
tracts,  which  block  the  inhibitory  fibres  from  the  higher  centres.  For 
similar  reasons  we  find  exaggerated  knee-jerk  in  ataxic  paraplegia. 

In  hysterical  paraplegia  the  age  and  sex  of  the  patient,  the  pecu- 
liar facies,  the  areas  of  ansesthesia  and  hypenesthesia,  and  the  pecu- 
liar gait  point  to  the  diagnosis. 

The  increased  knee-jerk  in  cases  of  transverse  myelitis  occurs  when 
the  lesion  is  situated  at  such  a  point  in  the  cord  that  the  lateral  tracts 
are  cut  off  and  the  reflex  arc  is  preserved. 

In  neurasthenia  the  knee-jerks  are  exaggerated,  but  are  easily  ex- 
hausted. 

Leaving  the  knee-jerk  as  a  type  of  a  reflex,  we  find  that  the  skin- 
reflexes  are  often  lost  in  cases  of  apoplexy  when  the  deep  reflexes  are 
exaggerated.  The  table  on  following  page  from  Taylor's  Index  oj 
Medicine  shows  the  area  of  skin  reflexes  very  well. 

In  glosso-labio-pharyngeal  paralysis  the  reflexes  of  the  tongue 
and  throat  are  lost  and  those  of  the  face  sometimes  increased ; 
in  progressive  muscular  atrophy  the  reflexes  of  the  arms  are  lost, 
while  those  of  the  legs  are  preserved,  and  in  tubercular  meningitis 
the  reflexes  are  apt  to  be  more  marked  on  one  side  than  on  the  other: 

In  athetosis  the  reflexes  are  increased  in  the  affected  part. 

Ankle-clonus  is  found  most  marked  in  lateral  sclerosis,  in  dis- 
seminated sclerosis,  and  in  amyotrophic  lateral  sclerosis.  A  false 
clonus  is  sometimes  seen  in  hysteria. 
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Reflex.  Point  of  stimalation.         SituAtlon  of  centre.  Significance. 


1.  Plantar,  Irritating  akin  of  soles.     Extreme  end  of  cord.        Usual  in  health. 

2.  Gluteal.  Irritating  ikln  of  hut-    Origin  of  4th  and  5th    Rare  In  health. 

toclu.  lumbar  nerres. 

8.  Cremasteric,       Irritating  akin  of  inner    Origin  of   lat  and  '2d    Usual  in  health ;   best 

side  of  thighs.  lumbar  nerres.  marked   in  boys   on 

account  of  the  newly 
formed  cremaster. 

4.  Abdominal,      |  Irritating  akin  of  abdo-    Origin  of  9th   to  12th    Frequently  absent. 

men  in  line  of  nipples.      dOTsal  nerves. 

5.  Epigastric.         Irritating  skin  of  chest    Origin  of  4th  to  6th  dor-    May  be  absent  in  health. 


in  5th  and  6th  spaces.       sal  nerves. 


6.  Erector  spins,    Irritating  skin  from  sea-  Origin  of  all  the  dorsal  Rare  in  health ;  frequent 

pul*  to  crest  of  ilium.  nerves.                              in  wasting  dl9ea.«e. 

7.  Interscapular,    Irritating  skin  between  Origin  of  6th  cervical  to  Itare  in  health. 

scapulse.  8d  dorsal. 

8.  Palmar.              Palms  of  hands.  Cervical  bulb.  Only  in  iufiints. 

9.  Cranial: 

Conjunctival.  Sclerotic,  or  inner  sur-  Medulla.  Abwnt  in  disease  of  5th 
flice  of  eyelid.                                                          nerve  only. 

Iris  (to  light).  Pupil.  Anterior  portion  of  ocu-  Absent  In  disease  only. 

j  lomotor  nucleus. 

Palate,           :  Soil  palate  and  uvula.  Medulla.  Absent  in  disease  only. 

Nasal  (sneez-  {  Naso-respiratory  pas-  Medulla.  Absent  in  disease  only. 
Ing).                sages*. 


CHAPTEK    IX. 

SPEECH. 

The  changes  in  the  speech  and  voice — Their  significance— Aphasia — Apraxia — 

Alexia — Paraphasia. 

The  character  of  the  speech  and  the  tones  of  the  voice  often  con- 
vey a  considerable  amount  of  diagnostic  information  to  the  physi- 
cian. While  in  many  diseases  no  marked  alterations  from  the  nor- 
mal manner  of  speech  are  present,  in  others  marked  changes  take 
place.  Thus,  in  acute  laryngitis  due  to  exposure  to  cold  or  irritant 
vapors  the  patient  has  a  whwpering  voice.  In  persons  suffering  from 
pulmonary  tuberculosis  the  development  of  hoarseness  and  whisper- 
ing, or  labored  speech  tells  us  only  too  well  of  the  fact  that  the  grave 
and  distressing  complication  called  laryngeal  tuberculosis  has  arisen, 
and  that  the  progress  of  the  case  will  be  more  rapid  toward  the  fatal 
result.  Again,  the  sudden  onset  of  whispering  voice  or  complete 
aphonia,  occurring  in  a  young  girl  whose  facies  is  hysterical,  should 
always  arouse  a  suspicion  of  hysteria,  while  if  the  signs  of  this  con- 
dition are  absent  and  the  patient  has  none  of  the  signs  of  tul)ercu- 
losis,  we  should  examine  the  larynx  for  a  {)apillomatous  growth. 
Again,  if  hoarseness  or  a  whispering  voice  is  manifested  by  a  male 
of  adult  years,  who  is  also  suffering  from  dyspncea,  unilateral  flush- 
ing or  sweating  of  the  face  and  neck,  and  unequal  radial  pulses,  we 
should  suspect  aortic  aneurism  or  a  mediastinal  tumor  which  is 
pressing  on  his  recurrent  laryngeal  nerve.  When  a  child  speaks 
with  a  nasal  twang  or  indistinctly  we  suspe<»t  the  presence  of  adenoid 
vegetations,  and  will  probably  find  that  he  or  she  suffers  from  mouth- 
breathing;  and  stuttering  or  stammering  may  also  l>e  due  to  this  (jause. 

A  feeble^  hesitaling  speech  is  often  a  sign  of  exhausting  disease, 
and  a  short  and  quick  but  feebly  spoken  sentence  generally  indicates 
that  the  }>atient  is  suffering  from  some  cardiac  or  pulmonary  com- 
plaint, which  renders  his  breath  short,  so  that  he  hurries  through  his 
sentence  in  order  to  be  able  to  breathe  freely  again.  Thus,  in  cases 
of  pneumonia  or  of  pulmonary  oedema  this  hurried  speech  is  a  very 
constant  sign. 


524      THE  MANIFESTATION  OF  DISEASE  BY  SYMPTOMS. 

Again,  in  cases  of  typhoid  fever,  when  the  tongue  is  dry  and  im- 
mobile from  acciiraiilated  sordes,  a  mumbling  character  of  the  speech 
is  present,  even  if  the  brain  is  entirely  clear,  and  in  severe  stoma- 
titis the  same  quality  of  the  voice  may  be  present. 

It  is  in  connection  with  the  disorders  of  the  nervous  system,  how- 
ever, that  the  most  typical  alterations  of  the  voice  occur.  Let  us 
suppose  that  a  patient  in  middle  life  or  in  more  advanced  years  de- 
velops a  filou^f  scanning  speech,  with  intention-tremors  (see  chapter 
on  Hand),  nystagmus,  and  more  or  less  muscular  weakness.  In  all 
probaliility  he  is  a  sufferer  from  insular,  or,  as  it  is  otherwise  called, 
disseminated  sclerosis.  When  he  speaks  each  syllable  is  sharply 
accentuated  and  slowly  pronounced.  The  only  other  conditions  in 
which  a  slow,  scanning  speech  is  of  great  diagnostic  importance  is  in 
that  rare  disease,  Freidreich's  ataxia  ;  but  the  fact  that  this  disease 
begins  in  childhood,  that  several  members  of  the  family  are  apt  to 
be  affected,  that  there  are  ataxic  symptoms  and  early  talipes  equinus, 
renders  it  easy  to  separate  this  affection  from  insular  sclerosis.  (See 
Paraplegia,  in  chapter  on  Feet  and  Legs.) 

A  hesitating,  halting  speech  associated  with  Argyll-Robertsou 
pupils,  unequal  pupils,  delusions  of  grandeur,  and  tremor  of  the 
tongue,  which  last  symptom  may  be  so  marked  as  to  cause  the 
8p(X>ch  to  be  indistinct  and  blurred,  is  indicative  of  paretic  de- 
mentia. 

If  an  incoherent  8|)ee{!h  develops  in  a  child  who  is  not  suffering 
from  an  acute  ilhiess  causing  delirium,  there  will  usually  be  found 
in  association  with  this  symptom  the  nervous  twitching*  of  chorea, 
for  sjKxvli- disturbances  occur  in  about  one-third  of  the  patients  suf- 
fering from  this  disease. 

A  very  infJi.slind  speech  of  a  mumbling  character,  great  difficulty 
being  experienced  in  tlie  pronouncing  of  dental  and  lingual  sounds, 
and  perhaps  assoeiattKl  with  feebleness  of  the  voice,  if  the  larynx  is 
involved,  is  si'cn  in  eases  of  glosso-Iabio-pharyngeal  paralysis.  If  the 
cause  of  the  defective  speech  be  this  disease,  there  will  be  found,  as 
ass(K'iatecl  syniptonis,  wasting  of  the  tongue,  lingual  tremors,  some 
dribbling  of  saliva  from  the  mouth,  and  immobility  of  the  lips,  the 
face  about  the  mouth  being  expressionless. 

Somewhat  similar  symptoms  due  to  paralysis  of  the  lips,  with 
esca[K)  of  the  tongue  and  pharynx,  at  least  ft)r  a  long  time  after 
labial  paralysis  develops,  is  sometimes  seen  in  advanced  cases  of 
amyotrophic  lateral   sclerosis  ;  and  a  still   more  close  resemblance 
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may  be  produced  by  the  so-called  '^  pseudo-bulbar  paralysis,"  the 
lesion  of  which  is  in  the  motor  cortex  of  the  brain  on  both  sides,  in 
the  lower  part  of  the  ascending  frontal  convolution.  Rarely  the 
latter  is  only  a  unilateral  disease. 

A  rather  shriUy  piping  voice,  the  sentence  l^eing  begun  with  hesi- 
tation and  then  hurried  to  an  end  in  rapid  volley  of  words,  is  some- 
times seen  in  paralysis  agitans. 

By  far  the  most  interesting  speech-defect  is  that  called  aphasia. 
It  is  divided  into  motor  aphasia  and  sensory  aphasia. 

Before  studying  these  conditions  we  must  discuss  the  nervous 
mechanism  of  speech.  When  a  child  learns  to  talk  it  performs  a 
purely  imitative  act.  Its  auditory  nerve  conveys  the  sound  to  its 
perceptive  centres,  and  from  here  an  impulse  is  sent  to  its  motor 
siKjech-centres,  and  these  again  send  impulses  to  the  inferior  sj^eech- 
nuclei  in  the  medulla  oblongata,  which  in  turn  move  the  muscles  of 
speech.  Simultaneously  the  child  learns  the  words  and  stores  them 
in  memory-centres  for  souuds,  and  also  stores  in  memory-centres 
*^  motor  memories,"  which  tell  him  how  to  repeat  the  muscular 
movements  a  second  time.  Again,  when  he  learns  to  recognize 
objects  and  call  them  by  name  he  must  use  *' visual  memory" 
centres.  These  centres  are  all  best  developed  in  the  left  hemisphere 
of  the  brain  in  right-handed  persons  and  in  the  right  half  of  the 
brain  in  left-handed  persons. 

If  a  person  suffers  from  pure  aphasia,  he  simply  loses  the  memory 
of  how  to  say  certain  words,  and  the  lesion  is  in  the  third  left  frontal 
(Broca's)  convolution.  He  can  read  to  himself,  because  he  has  not 
forgotten  the  meaning  of  the  words,  and  for  this  reason  he  under- 
stands what  is  said  to  him,  and  may  be  able  to  repeat  a  word  imme- 
diately after  you  have  said  it  by  a  purely  imitative  process.  Gener- 
ally we  find  with  aphasia  a  condition  called  agraphia  in  which  the 
patient  cannot  write  voluntarily,  but  can  copy  i)erfectly.  In  the 
great  majority  of  cases  of  aphasia,  however,  the  patient  is  paralyzed 
in  his  right  hand,  so  that  the  symptoms  of  agraphia  cannot  be  demon- 
strated. Under  the  name  of  paraphasia  we  sometimes  meet  with  a 
condition  in  which  the  patient  (»n  speak  quite  freely,  but  transposes 
words  or  interpolates  useless  words  to  such  an  extent  that  what  he 
says  is  unintelligible. 

In  another  condition  closely  connecteil  with  aphasia  we  have  a 
state  in  which  the  patient  can  spell  out  words  from  a  page  set  before 
him,  but  he  cannot  read,  because  the  words  convey  no  idea  to  him. 
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This  is  called  alexia  or  ^^  word-blindness/'  Again,  he  may  forget  the 
use  or  significaDce  of  certain  objects,  such  as  a  knife  or  fork  ;  this  is 
called  apraxia.  Still  further,  words  when  spoken  to  the  patient  in 
his  native  language  may  be  heard  perfectly,  and  yet  understood  no 
more  than  if  in  some  unheard-of  language.  This  is  called  ^^  word- 
deafness." 

If  the  patient  has  simple  aphasia,  he  has  a  lesion  in  the  third 
frontal  convolution  in  its  posterior  part  If  he  has  word-blindness 
or  alexia,  the  lesion  is  in  the  angular  gyrus,  extending  back  into  the 
occipital  convolution.  If  he  has  apraxia  or  the  loss  of  memory  of 
objects,  the  lesion  is  in  the  same  area  as  in  alexia  ;  and  if  ^^  word- 
deafness  "  is  present,  the  lesion  is  in  the  posterior  part  of  the  first 
temporal  and  upper  part  of  the  second  temporal  convolution.  As 
the  various  symptoms  of  aphasia  in  all  its  forms  are  closely  associ- 
ated with  those  of  focal  lesions  of  the  brain,  resulting,  for  example, 
from  hemorrhage  or  embolism,  the  reader  should  read  the  chapter 
on  Hemiplegia  in  this  connection. 

The  following  plan  of  testing  a  patient,  devised  by  Eskridge  from 
a  shorter  one  of  M.  Allen  Starr,  may  be  followed  with  advantage : 

1.  The  power  to  recognize  objects  seen,  heard,  felt,  tasted,  smelt, 
and  their  uses. 

2.  The  power  to  recall  the  s|>oken  names  of  objects  seen,  heard, 
felt,  tasted,  and  smelt. 

3.  The  |X)wer  to  understand  sounds  other  than  sjieech. 

4.  The  power  to  understand  speech  and  music. 

5.  The  |>ower  to  call  to  mind  objects  named  and  point  them  out 
at  request. 

6.  If  word-deaf,  can  he  recognize  his  own  name  when  it  is  spoken  ? 

7.  The  power  to  recognize  a  word  spelled  aloud. 

8.  The  power  to  call  up  mentally  the  sound  of  a  note,  figure, 
letter,  or  word. 

The  examination  thus  far  will  test  the  various  sensory  areas,  but 
more  especially  the  auditory  and  the  association  tracts  l)etween  the 
different  sensory  areas  connected  with  speech. 

9.  The  pcnver  to  recognize  letters,  figures,  notes,  and  colors  seen, 

10.  The  power  to  understand  printed  and  written  words  seen. 

11.  The  power  to  read  printing,  writing,  and  music  aloud  and 
inaudibly,  aud  to  understand  what  he  reads. 

12.  The  p<>wer  to  recall  objects,  the  names  of  which  are  seen. 
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13.  The  power  to  write  voluntarily. 

14.  The  power  to  write  at  dictation. 

15.  The  power  to  copy,  and  the  manner  of  copying,  printing,  and 
writing. 

16.  Tlie  power  to  write  the  name  of  objects  seen,  heard,  felt, 
tasted,  and  smelt. 

17.  The  power  to  read  aloud  and  inaudibly,  and  to  understand 
what  has  been  written. 

18.  The  power  to  write  his  name  and  the  ability  to  read  it  when 
written  by  himself  and  by  another  person,  or  when  it  is  printed. 

19.  The  power  to  recognize  a  letter  by  tracing  it  with  the  index- 
finger  or  with  a  pencil,  the  movements  being  guided  by  anotlier. 

20.  The  power  to  call  up  mentally  the  appearance  of  an  object, 
a  figure,  a  note,  letter,  or  word,  when  word-blind. 

These  additional  tests  will  aid  in  determining  the  condition  of 
the  visual  word-memories  in  the  angular  gyrus,  and  the  connection 
between  this  area  and  the  surrounding  sensory  and  motor  areas  : 

21.  The  power  to  speak  voluntarily,  and,  if  impaired  or  lost,  the 
character  of  the  defect. 

22.  The  power  to  repeat  words  after  another. 

23.  Does  the  patient  recognize  his  mistakes  in  speaking  and 
writing,  and  can  he  correct  them  ? 

24.  Can  the  patient  think  in  speech  (propositionize)  ? 

25.  Is  there  any  special  difficulty  in  the  use  of  nouns,  verbs,  or 
other  parts  of  speech  ? 

26.  The  power  to  understand  pantomime  or  gesture  expression. 

27.  The  power  to  employ  intelligently  gesture  in  expression. 

28.  The  power  to  read  figures  and  to  calculate. 

29.  The  power  to  count  both  money  and  in  numbers. 

30.  The  power  to  play  a  game  of  cards  or  other  games. 
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ABSCESS,  cerebral,  choked  disk   not 
generally  present  in,  178,478 
character  of  pain  in,  509 
coma  of,  450 
diagnosis  of,  424 
fever  in,  478 
symptoms  of,  438 
t<iche  cerebrate  J  a  sign  of,  198 
vomiting  in,  470 
hepatic,   brick-dust    sputum    in,   if 
communicating  with  lung,  500 
character  of  pain  in,  517 
svmptoms  and  signs  of  pysemic, 
*  321,  401 
symptoms  and  signs  of  tropic&l, 

321 
vomiting  in,  492 
lumbar,  sciatic  pain  in,  512 
mastoid,  (bdema  back  of  ear  in,  218 
mediastinal,  purulent  sputum  in,  501 
multiple,  of  kidney,  casts  of  pus-cells 

in,  369 
perinephritic,  bulging  in  flank  in,  318 
pulmonary,   anchovy-sauce   sputum 
in  amoebic  dysentery,  500 
chronic  morning  cough  in,  496 
copious  and  purulent  sputum  in, 

278,  501 
diagnosis   between   mediastinal 

growths  and,  286 
elastic  fibres  in  sputum  of,  503 
history,  symptomsj^ and  physical 

signs  of,  277 
usually  in  lower  lobe,  278 
pyopneumothorax  subphrenicus,  317 
subphrenic,  purulent  sputum  in,  501 
Acromegaly,  enlargement  of  feet  in,  105 
enlargement  of  tongue  in,  139 
face  of,  32 

spade-like  hand  in  56 
Actinomycosis,   actinomvces   in   sputum 
of.  504 
enlargement  of  tongue  in,  139 
Acute  yellow  atrophy  of  the  liver.     See 

Yellow  Atrophy  of  Liver,  Acute. 
Addison's  disease,  appearance  of  tongue 
in,  135 
diagnosis  of  coma  of,  451 
symptoms  of,  191,492 
vomiting  in,  492 


Alcoholism,  convulsions  due  to,  461,  471 
hypersesthesia  in  chronic,  246 
morning  vomiting  of,  489 
symptoms  of  acute,  445 
Amyloid  disease  of  kidney,  392 

hyaline  casts  in  urine  of, 

370 
syphilis,  prolonged  suppu- 
ration,   extensive    bone 
disease      accompanying, 
393 
urine  in,  392 
of  liver,  enlargement  of  spleen 
in,  323 
enlarged  and  smooth  in,  320 
history  of  prolonged  suppu- 
ration elsewhere  in,  321 
jaundice  occurring  in,  186 
Anaemia,  albuminuria  in,  381 
appearance  of  nails  in,  48 

of  tongue  in,  145 
bothriocepnalus    latus    a   cause  of, 

407 
cerebral,  choked  disk  in,  479 
vertigo  in,  444 
vomiting  in  profound,  478 
dropsy  of  feet  and  legs  in,  217 
due  to  anchylostomum  duodenale, 

345,  407 
due  to  atrophy  of  gastric  tubules,  343 
due  to  bleeding  hemorrhoids,  343 
due  to  cancer,  344 
due  to  hemorrhage  from  any  cause, 

343 
due  to  malaria,  345 
due  to  renal  disease,  344 
due  to  sarcoma,  344 
due  to  tapeworm,  345 
headache  in  442 
in  acute  diffuse  nephritis,  391 
in  chronic  indigestion,  343 

lead  or  arsenical  poisoning,  345 
in  convalescence  from  infectious  dis- 
ease, 343 
in  gastric  ulcer,  344 
in  tuberculosis,  344 
in  ursemic  poisoning,  345 
papillitis  in,  178 

pernicious,  cardiac    palpitation   in, 
343 


34 
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Anaemiai  i>ernicious,  cliaracter  of  change 
in  red  corpu.sclejj  in,  343 
chills  followed  by  fever  in,  422 
extraordinary  decrease  of  red 

corpuscles  in,  343 
gradually  increasing  dyspnoea, 

:^3 

indicanuria  in,  366 

jaundice  in,  188 

marked  pallor  without  loss  of 

flesh  in,  343 
venous  murmurs  in,  343 
vertigo  in,  343 
purpuric  eruptions  in,  196 
Aneurism,  aortic,  blood-streaked  sputum 
due  to  leakage  from  aorta  in, 
500 
bulging;  of  chest  in,  252 
dilatation  of  pupil  in,  167 
hiemoptysis  of,  600 
pain  in,  511 
brassy  cougli    due   to    pressure   on 

larvnx  bv,  497 
bruit'in,  2'.i2 

dyspnoea  or  dysphagia  in,  393 
history  of  syphilis  in,  2i)3 
hoarseness  of  voice  due  to  pressure 
on  recurrent  laryngeal  nerve  by, 
523 
intracranial  headache  due  to,  443 
laryngeal  spasm  due  to  pressure  on 

recurrent  laryngeal,  285 
oedema  of  upper  extremities  in,  21 S 
pain  in  abdominal,  513 
pressure  on  bile-duct  causing  jaun- 
dice in,  ISO 
symntoms  of,  2^K3 
tracheal  tugging  in,  293 
Angina  pectori**,  causes  of,  327 

character  and  position  of  pain 

in,  511 
symptoms  of.  511 
Angio-neurotic    o-dcma,   appearance    of 
hands  in,  56 
rippeiirance  of  skin  in,  220 
Annulus  migrans,  13.S 
Anthrax  maligna,  antlirax  bacilli  found 
;is  cause  of,  427 
character  of  fever  in,  427 
symptoms  of,  210,  427 
simplex      *SV#  Carbuncle  , 

Aorta,  aneurism  (»f,  al)dominal,  317 

descending,  symptoms  of,  293 
greater  curvature  of  iuscending, 

synjptoms  of,  293 
transverse   portion  of  arch   of, 
symptoms  of,  293 
Aortitis,  acute,  causes  of.  510 

character  of  pain  in,  510 
Aphthongia,  spa^tm  (»f  tongue  in,  1 12 
Ap(>endicitis,  eliarncter   of  temperature 
in,  428 


Appendicitis,  character  of  vomiting  in, 
485 
negative  value  of  fever  in  diagnosing, 

428 
pain  in,  517 
physical  signs  of,  324 
Arteritis,  svmptoms  of  syphilitic,  437 
Arthritis  deformans,  distortion  of  fingers 
in,  51 
enlargement  of  joints  in,  111 
formation    of   osteophytes    in, 

111 
knee-jerk  increased  in,  521 
seal -tin  hand  of,  54 
septic,  appearance  of  hands  in,  55 
gonorrhu'al,  112 
.Vsthenic  bulbar  paralysis.   See  Paralysis, 

Asthenic  liulbar. 
Ataxia,   Friedreich's.     Sfc   Friedreich's 
AUixia. 
hereditary  cerebellar,  82 

spinal    See  Friedreich's  Ataxia. 
locomotor.     S**.  Locomotor  Ataxia. 
Athetosis,  71 

reflexes  in  affected  part  increased, 
521 
Atrophy,    facio-humero-scapular    type, 
30 
idiopathic  mu.scular,  ptosis  in,  39 
of  gastric  tubules,  amemia  in,  340 
of  nails,  49 
optic.  179 
progressive  muscular,  58 

bilateral,  tongue  in,  139 
daw-hand  in,  58 
condition    of    reHexes    in, 

521 
excessive  sweating  of  hand 

in,  50 
tibrillary  twitch  in,  70 
Autointoxication,  headache  in,  433 
poisons  causing,  433 
symptoms  of,  433 


BKRI-PiKUI,  general  anasarca  in,  217 
Bilious   remittent    fever.    Sec  Mala- 
ria, Kemitient 
Hreakbone  fever,     .s'"-  Dengue. 
Briglit's  di.>H.'a.se.     Sn-  Kidneys  and  Ne- 
phritis. 
cf»mplioations  of,  401 
obstinnte  cough  in,  496 
retinitis  in,  \i>0 
roseola  in,  202 

secondary    diphtheritic    dysen- 
tery in,  -lOl 
value  of  estimation  of  urea  in, 
3>^0 
Bronchitis,  acute,  cliaracter  of  sputum  in 
later  stages  of,  499 
(liarcot-Leydcn  crystals  in,  502 
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Bronchitis,  bronchorrhoea  in,  283 
bubbling  Me  in,  27*2 
chronic,  in  chronic  interstitial   ne- 

phritis,  392 
Dittrich^s  plugs  in  sputum  of  putrid, 

283 
fibrinous,  small  casts  of  bronchioles 

coughed  up  in,  503 
hard,  dry  cough  in,  282 
moderate,   earlv  in   tvphoid  fever, 

414 
physical  signs  of,  282 
purulent,  crystals  of  margaric  acid 

in  sputum  of,  504 
rapidity  of  respiration  in  severe,  254 


CARBUNCLE,  209 
Carcinoma,   appearance  of  skin  in, 
192 
caput  coli,  324 
cheesy  pallor  of  face  in,  190 
expression  of  face  in,  27 
gastric,  ansemia  in,  344 

character  of  vomiting  in, 

486 
coffee-ground  vomit  in,  486 
fever  in,  422 
indicanuria  in,  366 
most  frequently  at  pylorus, 
311 
hemorrhagic  character  of  effu- 
sions into  the  pleura  in,  282 
melanotic,  black  urine  in,  361 
oesophageal,  brassy  cough  due  to 

pressure  on  larynx  by,  497 
of  pancreas,  development  of  dia- 
betes mellitus  in,  316 
oily  stools  in,  316 
persistent  and   progressive 

jaundice  in,  316 
symptoms  of,  2f\.6 
of  pylorus,  diagnosis  of,  312 
diagnosis  between    gastric 

ulcer  and,  315 
dilatation  of  stomach  due 

to,  312 
excess    of    lactic    acid    in 
stomach  in,  315 
renal  hsematuria  in,  364 
retraction  of  abdominal  wall  in, 

304 
visceral,  albumosuria  in,  385 
Caries,  spinal,  pain  in  the  back  in  chil- 
dren with,  512 
of   bones  of   skull,   headache  in, 
443 
Catalepsy,  fixed  expression  in,  30 
Catarrh,    acute    gastric,   appearance    of 

tongue  in,  133.  489 
symptoms  of,  489 
vomiting  in,  489 


Catarrh,  biliary,  17 

chronic  gastric,  morning  vomiting 
in  drunkards  in,  489 
vomiting  due  to  excessive 
tea-drinking  in,  489 
gastro-intestinal,  17 

fever  in  mild,  in  children,  411 
frog-belly  in  children  with,  303 
uric  acid    excess  in  urine  of, 
374 
laryngeal,  spasm  due  to,  285 
nasal,  character  of  headache  due  to, 

442 
of  middle  ear  in  syphilis,  145 
persistence  of  fever  in  measles  due 
to  bronchial  or  gastro-intestinal, 
417 
respiratory,  cough  at  night  in,  498 
Catarrhal  fever.    See  Influenza. 

pneumonia.     See    Pneumonia,    Ca- 
tarrhal. 
Cerebro-spinal  meningitis,  423 

albumosuria  of  great  importance 

in  diagnosis  in,  385 
character  of  fever  in,  424 
convulsions  in,  424 
diagnosis  between  otitis  media, 
tubercular  infection  and, 
424 
of  coma  in,  451 
headache  in,  424 
herpes  labialis  in,  209 
hy^nesthesia  in,  245 
rigidity  of  back  of  neck  in,  424 
vomiting  in,  424 
Chickenpox,  appearance  of  eruption  in, 
208 
character  of  fever  in,  418 
disparity   between   height  of  fever 
and  degree  of  illness  in,  418 
Chlorosis,  constipation  in,  344 

disorders  of  menstruation  in,  344 
dyspna^a  in,  344 

greenish-yellow  color  in,  190,  192 
heemoglobin  decreased  in.  344 
humming-top    murmur  in   jugular 

vein  in,  344 
irregular  heart  in,  344 
peculiar  pallor  of,  26 
poikilocyiosis  in,  344 
slight  fever  in,  344 
wayward  appetite  in,  344 
Cholangitis,  catarrhal    or    suppurative, 

character  of  fever  in,  422 
gall-stone  colic  in,  422 
marked  jaundice  in,  422 
Cholera  Asiatica,  comma  bacillis  in,  397 
diagnosis  of,  397 
Hippocratic  face  in  impending 

death  of,  32 
indicanuria  in,  366 
subnormal  temperature  in,  430 
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Cholera  Asiatica.<y:itemic  infection  in,397 
temperature  in,  4'J7 
vomiting  in,  4S5 
infantum,  character  of  fever  in,  427 
Chevne-Stokes    respiration    in, 

3y7 
cold  skin  and  high  rectal  tem- 
perature in,  428 
diarrhoea  in,  427 
disparity  between  axillary  and 

rectal  temperature  in,  397 
mousv,  mustv  odor  of  stools  in, 

4IJ3. 
obstinate  vomiting  in,  427 
.subnormal    temperature   in   se- 
vere, 4:^ 
symptoms  of.  'S*J*y 
morbus,  subnormal   temperature   in 
severe,  4.*50 
symptoms  of,  39t5 
nostras.     S*y  Cholera  Morbus. 
Chorea,  anaemic  murmur  in  children  in, 

character  of  spat^ms  in,  473 

diagnosis  of,  473 

electric,  tio.  474 

expression  in,  30 

facial  spa*<m  in,  43 

Huntington's,  *>>,  474 

hystericil,  6o 

incoherent  speech  in,  524 

insaniens,  474 

loss  of  knee-jerk  in.  519 

paralytic,  ♦.»4 

senile,  '34 

8[>:L<(m  of  heiul  in,  46 
of  tongue  in,  142 
Chronic  |H>lioniyc'liiis,  claw-hand  in,  GO 
Continue<l  fever.    .S»v  Slalaria,  Remittent. 
Coryza,  action  of  child  toward  breast  in,  23 

in  intluen/a   423 
CretinLsm,  facial  expression  in,  31 
Croup.  ?*pa-iin«Mlic,  character  of  coiiifh  in, 
49o,  497 
iii-«pi  rat  ions  pn)longed  in,  25o 
Inrynereal  spasm  in,  28-) 
Croupi>ns   pneumonia.     St-e  Pneumonia, 

Crou[M>iis. 
Cyst,  ethinorriKnis  of  liver,  321 

ha'maturia  in  renal,  I^»4 

of  kidnev,  31  ^ 

of  pancreas,  317 

ovarian,  diagno-^is  of.  304 
Cystitis  character  of  pain  in,  olO 

chroni<\  triple  pho-^phates  in  urine 
m,  3jh 

darting  pain  in  urethra  in,  3-58 

phosphaturia,  cloudine>>  of  urine  in, 
3«  1 

purulent,  septic  fever  in,  symptoms 

of.  .*»•')') 

tenesmi! •<  in   iJ-V) 


DEMENTIA,     paretic,    delosioDS     of 
grandeur  in,  524 
hemiplegia  in.  128 
he<*itating.   halting  speech   in, 

.V24 
knee-jerk  in,  520 
localized  sweating  in,  215 
tremor  of  tongue  in,  524 
Dengue,  an  epidemic  di-^sease,  423 
character  of  fever  in,  4^ 
erythema  in,  199 
hiematemesL-i  in,  487 
iaundice  in.  18'< 
joint- involvements  in,  114 
pain  involving  entire  body,  517 
Diabete  bronze,  l.>7 

Diabetes  insipidus,  constipation  in.  394 
great  increase  of  urine  in,  3H0 
loss  of  knee-jerk  in  some  cases, 

519 
urine  in.  393 
mellitus.  U>ils  occurring  in,  209 
caries  of  teeth  in,  145 
cataract  in,  181 
color  of  urine  in,  367 
coma  in,  393 
constipation  in,  394 
development    in    carcinoma  of 

pancreas  in,  316 
diagnosis  of  coma  in,  448 
dry,  harsh  .skin  in,  392 
fermentation  of  urine  is  due  to 
saccharomyces  albicans  in,  379 
gangrene  in.  211 
great  increase  of  urine  in,  360 
headache  rarely  in,  435 
heavy,  sweet  odor  of  urine  in,  '^GO 
hiirh   s|»ecitic  gravitv  of  urine 

in,  :^^:A) 
jaundice  occurring  in,  187 
knee-jerk  lost  in  advanced,  519 
ocular  palsy  in.  15»» 
paraplegia  rarelv  «.»ccurring  in, 

102 
polydip'iia  in,  3*^3 
jM^lyphagia  in,  383 
progno«^is  in,  3 S3 
prognosis  of,  if  as8ociate<l  with 
oiK'sity,  3S3 
intluenced  by  age,  383 
pruritus  in,  246 
retinitis  in.  ISO 
ro«^»la  otx^urring  in,  caused  by 

urine,  202 
rosette  crystals  of  uric  acid  in 

urine  of,  374 
wailing  in,  ;iS3 
white  sjwts  on  trousers  in,  18 
urine  in,  393 

vomiting  a  rare  symptom,  478 
Diphtheria  aniesthesia  in  50  percent,  of, 
due  to  neuritis,  237 
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Diphtheria,  casts  of  larynx  and  upper 
bronchial  tubes  at  times  coughed 
up  in,  502 
double  oculomotor  paralysis  in,  161 
paralysis  of  tongue  following,  141 
paraplegia  as  a  sequel  in,  101 
rose-rash  in,  201 

sickening,  sweet  odor  of  breath  in,  23 
symptoms  of,  144 
Dubini's  disease,  65, 174.     See  Electric 

Chorea. 
Dysentery,   acute   primary,   of  a  diph- 
theritic character,  401 
amoebic,  amreba  coli  the  cause  of,  401 
liver-abscess  in,  401 
symptoms  of,  400 
character  of  stools  in,  400 
fever  of  1°  or  2°  in,  400 
secondary  diphtheritic,  a  complica- 
tion of  Bright*s  disease, 
401 
due  to  acute  croupous  pneu- 
monia, 401 
in  chronic  heart  disease,  401 
slight  chill  in,  400 
thirst  in,  400. 


ECLAMPSIA,  puerperal.      Se^    Puer- 
peral Eclampsia 
Eczema,  appearance  of  nails  in,  50 
due  to  mercury,  209 
due  to  quinine,  209 
Electric  chorea,  65 

Elephantiasis,  sometimes  caused  by  filaria 
sanguinis  hominis,  353 
symptoms  of,  219 
Embolism,  cerebral,  vomiting  in,  478 
in  kidney,  casts  of  micrococci  in,  369 

heematuria  in,  363 
of  coronarv  arteries,  300 
of  pons  Varolii,  429 
of  superior  mesenteric  artery,  symp- 
toms of.  487 
Emphysema,  appearance  of  hands  in,  48 
** barrel-shaped"  chest  of,  251 
expiration  prolonged  in,  255,  283 
lessening  area  of  cardiac  dulness,  267 
pulmonary  and  cardiac  hypertrophy 
causing  depression  of  apex-beat 
in,  258 
spleen  displaced  downward  in,  373 
vocal  fremitus  diminished  in,  283 
resonance  diminished  in,  274 
Empyema,  albumosuria  in,  385 

communicating      with       bronchus, 
chronic  loose  morning  cough  in, 
496 
odor  of  breath  in,  23 
pulsation  of  chest-wall  in  some  cases 

of,  258 
purulent  sputum  in,  501 


Endocarditis,  acute  ulcerative,  character 

of  fever  in,  420 
diagnosis  between  typhoid 

fever  and,  414 
duration  of,  420 
petechial  rashes  in,  196, 197 
prognosis  of,  420 
sweating  in.  215 
Enteric  fever.     See  Typhoid  Fever. 
Entero-colitis,  flakes  of  mucus  in  stools 
of,  399 
mild  follicular,  399 
ribbon-shaped  stoob  in,  399 
symptoms  of,  398 
ulcerative,  399 
Epilepsy,  aura  in,  453 

biting  of  tongue  in,  1 37 

character  of  convulsions  in,  453 

expression  of  face  in,  454 

facial  spasm  in,  43 

hippus  in,  168 

JacKsonian,  character  of  convulsions 

in,  454 
knee-jerk  in,  519,  620 
minor,  diagnosis  of,  468 
unconsciousness  in,  452 
vertigo  the  only  symptom  of,  444 
nystagmus  a  rare  symptom,  164 
post-hemiplegic,  456 
spasm  of  heart  in,  137 
syphilitic,  character  of  headache  in, 
458 
diagnosis  of,  459 
symptoms  of,  459 
txiche  cerebrale  in,  198 
vertigo  a  premonitory  symptom  of, 
444 
Equina.     See  Glanders. 
Erb*s  paralysis,  75 
Ergotism,  gangrene  in,  56 
Erysipelas,  albumosuria  in,  385 
appearance  of  eruption  of,  202 
diazo-reaction  in  severe.  390 
fever  in,  ending  bv  either  crisis  or 
lysis,  418 
marked   remissions  and   inter- 
missions in,  418 
sudden  rise,  418 
inflammation  following  use  of  arnica, 

202 
symptoms  of,  202 
Erythema  exudativum  multiforme,  83rmp- 
tomsof,  197 
roseola,  symptoms  of,  199 
scarlatiniform,  symptoms  of,  199 
Exophthalmic  goitre-     See  Goitre,  Ex- 
ophthalmic 


F 


ISSURE  of   the  anus,   character  of 
pain  in,  517 
diarrhtjea  due  to,  398 
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Foot-and-mouth  disease,  symptoms  of,  in 

man,  427 
Friedreich's  ataxia,  diagnosis  of,  520 

diplopia  a  symptom  of,  148 

face  of,  31 

gait  of,  81 

loss  of  knee-jerk  in,  520 

movement  of  hands  in,  69 

nystagmus  in,  164 

sensory  disturbance  of  skin  late 
in,  231 

slow  scanning  speech  in,  524 


GASTRIC  ulcer,  anaemia  in,  344 
pain  in,  613,  516.  617 
symptoms  of,  3  i  6,  486 
vomiting  of  blood  in,  486 
Gastritis,   vomiting   rare  in,   excepting 

when  due  to  irritant,  489 
Gastro-pulmonary  fever,  etiology  of,  430 
gastric  symptoms  of,  430 
marked  fever  in,  430 
pulmonary  symptoms  of.  430 
General  paresis.     See  Paresis,  General. 
Geographical  tongue,  138 
German  measles-     See  Rotheln. 
Glanders,  eruption  in,  210 

symptoms  of,  210 
Glaucoma,  headache  due  to,  434 
Glossitis,  acute,  139 
dissecting,  138 
Glossodvnia  exfoliativa,  138 
Goitre,  brown  pigmentation  an  occasional 
symptom  of,  191 
diminished  electrical   resistance  in, 

300 
exophthalmic,  **Abadie's  sign"  in, 

44 
exophthalmos  in,  146 
ffangrene  in,  115 
Graefe's  symptom  in,  146 
paroxysmal,  blood  v  mucous  diarrhoea 

in,  491 
Stellwag's  symptom  in,  146 
tache    cerchrale    in    some    cases    of, 

198 
tachycardia  in,  299 
thrill  over  carotid  arteries  in,  299 
vomiting  in,  491 
Gout,  aortitis  in,  410 

appearance  of  nails  in,  49 
distortion  of  fingers  in,  '')1 
hypernwsthesia  of  the  scalp  in,  246 
joint-aflections  in,  113 
limping  gait  of,  77 
pain  in  great  toe  in,  515 
pruritus  in,  246 
urates  in  urine  of,  .S74 
uric  acid  in  urine  of,  374 
Goutv  diathesis,  appearance  of  nails  in, 
49* 


HjEMATOMA  of  dura  mater,  convul- 
sions due  to,  472 
symptoms  of,  442 
Hay  fever,  425 

Heart  disease.    See   also   Heart  under 
Symptomatic  Index 
appearance  of  hands  in  children 

in,  48,  419 
jaundice  in  chronic    valvular, 

186 
patient's  position  in,  19,  20 
retinitis  in,  180 
Heat-exliaustion,  subnormal  temperature 

in,  430 
Heat-stroke.     See  Sunstroke. 
Hemicrania.     See  Migraine. 
Hemophilia,  365 

hsematemesis  in,  487 
hsematuria  in,  365 
hsemoptysis  in,  500 
hemorrhage  into  retina  in,  180 
joint-involvements  in,  114 
Hemorrhoids,  anaemia  in  bleeding,  343 

pruritus  due  to,  246 
Henoch's  disease,  196 
Hepatitis.    See  Abscess,  Hepatic- 
Hereditary  cerebellar  ataxia,  82 
Hereditary    spinal    ataxia.    See    Fried- 
reich's Ataxia 
Hernia,  umbilical,  319 
Hip  disease,  character  of  pain  in,  21,  512 
Hodgkin'sdisease,  enlargement  of  lymph- 
atic glands  of  neck  in,  422 
temperature  in,  422 
Huntington's  chorea,  65 
Hydrocephalus,  contraction  of  hand  and 
arms  in,  03 
face  of.  2vS 
nystagmus  in,  161 
Hydronephrosis,  318 
Hydropneumothorax,  dollar  percussion 
in,  281 
Hippocratic  succussion  in,  281 
physiciil  signs  of,  281 
Hysteria,  allochiria  in,  243 

alterations  of  color-fields  in,  174 
aphonia  in,  o28 
borborygmi,  402 
brachial  monoplegia  in,  73 
bromidrosis  in,  215 
character  of  convulsions  in,  463 
of  cough  in,  498 
of  temperature  in,  429 
contraction  of  feet  and  legs  in,  62, 

110 
diagnosis  of,  463 
facial  spasm  in,  45 
false -clonus  in,  521 
fatuous  expression  in,  30 
gait  in  paralysis  of,  86 
gauntlet  or  stocking  form  of  anaes- 
thesia in,  228 
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Hjsteria,  hemianfesthesia  in,  225 
hippus  rarely  in,  168 
hysterogenous  zones  of  hyperaesthe- 

sia  in,  244 
localized  sweating  in,  215 
'*  mirror-writing  "  rarely  in,  71 
ocular  symptoms  of,  175 
pain  of  skin  in,  246 
painfnl  joints  in,  513 
paraplegia  in,  101 
peculiarities  of  bilateral  anaesthesia, 

229 
phantom  tumor  in,  319 
ptosis  in,  39 

spasm  of  tongne  in,  142 
spontaneous  gangrene  of  skin  in,  211 
squint  in,  163 
subnormal  temperature  in  some  cases 

of,  430 
tremor  of  hands  in,  67 
visual  changes  in,  226 
vomiting  in,  491 
Hystero-epilepsy,  diagnosis  of,  466 


IMPETIGO  contagiosa,  appearance  of 
eruption  of,  208 
symptoms  of.  208 
Infantile  spinal  paralysis.     See  Anterior 

Poliomyelitis. 
Infarction,  renal,  blood-casts  in,  369 
Influenza,  epidemic,  cardiac  failure  in, 
425 
catarrhal  symptoms  in,  425 
character  of  fever  in,  425 

of  sputum  in,  501 
complications  of,  425 
diarrhoea  in,  425 
great  prostration  in,  425 
hsematemesis  in,  487 
ocular  palsy  in,  156 
pain  in  back  in  early  stages  of, 

517 
vomiting  in,  425. 
Injury,  expression  of  anxiety  after  severe, 
27 
iritis  due  to,  1 30 

spinal,   knee-jerk  decreased   imme- 
diately after,  519 
Intestinal  obstruction,   constipation   in, 
395 
due  to  cancer  or  stricture,  484 
due   to    impaction    of   foreign 
body,  indicanuria  in,  484 
symptoms  of,  484 
vomiting  in,  484 
due  to   intussusception,   blood- 
stained  mucous   evacua- 
tions of  children,  480 
detection  of  tumor  in,  481 
distention  of  abdomen  in, 
481 


Intestinal  obstruction  due  to  intussuscep- 
tion, inequality  of  shape 
of  abdomen  in,  481 
pain,  character  of,  480 
patulous  condition  of  anus 

in,  481 
symptoms  of  chronic,  481 
tenesmus,  480 

vomiting  early,  if  invagina- 
tion, 480 
due  to  completeness  of 
obstruction,  480 
due  to  strangulation  by  bands, 
albumin  in  urine,  483 
character  of  constipation  in, 
482 
of  localized  tenderness 
and   percussion-dul- 
ness  in,  483 
of  pulse  in,  ^82 
of  vomiting  in,  482 
Meckel's    diverticulum    a 

cause  of,  483 
pain  in,  482 
temperature  in,  482 
tympanitic    distention    in, 

482 
urine  diminished  in,  483 
vomiting  in,  483 
due  to  volvulus,  vomiting  not  a 

constant  symptom,  483 
indicanuria  in,  366 
of  rectum,  symptoms  of  484 
Iritis.     See  Symptomatic  Index. 


J 


UMPERS,  the.    See  Saltatoric  Spasm. 


K 


LUMPKE'S  paralysis,  75 


LA  GRIPPE.     See  Influenza. 
Landouzy-Dejerine  type  of  muscular 
atrophy,  31 
Landry's  paralysis,  diflerential  diagnosis 
between  acute  and   multiple 
neuritis  and,  429 
loss  of  knee-jerk  in,  519 
loss    of    reflexes    predominant 

symptom  of,  429 
non-spastic  paraplegia  in,  92 
Laryngitis,  night-cough  in,  498 

partial  or  complete  loss  of  voice  in, 497 
short,  sharp,  brassy  cough  in,  497 
whispering  voice  in,  523 
Leprosy,  appearance  of  hands  in,  56 
leonine  face  of,  31 
patches  of  anaesthesia  in,  242 
Leptomeningitis,   diagnosis  of  coma  ia 
purulent,  451 
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Leptomeningitis,       hypersesthesia       in 

chronic,  245 
Leuoocythsemia.     See  Leukflemia. 
Leocoma.     *SVe  Leucokeratosis. 
Leuookeratosifl,  138 

Leukfemia,   lympliatici   enlargement   of 
superficial  lymphatic  lymph- 
glands  in,  347 
lymphocytes  alone  increased  in, 
347 
myelogenous,  am<.eboid  movement  of 
white  cells  impaired  in,  346 
great  enlargement  of  spleen  in, 

347 
haemoglobin  decreased  in,  346 
increase  of  eosinophiles  in,  335, 

347 
method  of  staining  blood  in,  340 
nucleated  rcl  corpuscles  in,  346 
red  corpuscles  decreased  in,  346 
symptoms  of,  345,  347 
spleno-medullary,    enlargement    of 

spleen  in,  323 
uric  acid  in  excess  in  urine  of,  374 
Lichen  planus,  appearance  of  tongue  in. 
138 
ruber,  apjpearance  of  nails  in,  50 
Lithicmia,  cylindroids  in  urine  of,  372 
Liver,  acute  yellow  atrophy  of.    See  Yel- 
low Atropky,  Acute 
Locomotor  ataxia,  allochiria  in,  243 
alterations  of  joints  in,  31 1 
anicsthesia  of  lower  portion  of 

b(Mly  and  legs  in,  207 
analgesia  in,  230 
Argyll- Kolwrt son  pupil  in,  167 
bilateral  atrophv  of  tongue  in, 

1 30 
bla(l<ler  symptoms  of,  357 
blunted  ami  dolavwl  sensation 

in,  230 
bnichial  monoplegia  in,  74 
cause  of  gait  in,  ^SO 
coflfee-ground  vomit    in   giustric 

crisis  of,  4S<J 
diagnosis  <»f.  520 
diarrho'a  as  an  intestinal  crisis 

in,  398 
diplopia,  symptom  of,  148 
double  sciatic  pain  in,  512 
flat-foot  in,  115 
gait  of,  78 

girdle-f^nsation  in,  244 
hemiplegia  occurring  in,  128 
hyper.c?sthesia  in,  245 
laryngeal  spasm  in,  285 
lesion  of  optic  nerve  in,  179 
loss  of  knee-jerk  in.  2.'»0,  519 
nystagmus  in  a<lvanct?d.  164 
ocular  symptoms  of,  175 
pain  in.  515 

of  skin  in,  216 


Jjocomotor  ataxia,  parsesthesia  in,  242 
I  paraplegia  in,  99 

I  ptosis  in,  39 

'  retention  of  urine  in,  356 

table  of  symptoms  of,  79 
thoracic  pain  in,  511 
vesical  crisis  in,  368 
Lumbago,  pain  in,  511,  517 


MALARIA,  anjemia  in,  346 
aortitis  rarely  in,  510 
brow-ague  in,  508 
Chenzynski's  solution   for  staining 

organisms,  3')1 
Cheyne-Stokes  breathing  in  hiema- 

turic,  2;')5 
convulsions  due  to,  462 
enlargement  of  spleen  in,  323 
hiematemesis.  a  rare  symptom,  487 
headache  in,  4Ii() 
hfematuria  in,  363 
hsemoglobinuria  in,  3(>5 
intermittent,  attacks  occurring  ear- 
lier each  day  in,  419 
characteristics  of  fever,  quartan, 
419 
quotidian,  419 
tertian,  419 
chill,  fever,  and  sweats,  418 
diagnosis  of,  420 
marked  effect  of  quinine  on, 
420 
metho<l  of  examining  organism  of, 
350 
of  staining,  IV)1 
muddv  vellow  skin  in  chnmic,  190 
parasite  of  sistivo-autumnal,  ^49,  350 
of  (juartan  fever,  348,  350 
of  tertian  fever,  347,  350 
roseolous  rash  in,  202 
remittent,  bilious  v<>miting  in,  422 
charartiT  of  fever  in,  422 
diagnosis  between  yellow  fever 

and,  423 
duetoa»stivo  autumnal  parasite, 

422 
jaundice  in,  422 
synonyms  of,  422 
Malignant  pustule     Scr  Anthrax,  Malig- 
nant. 
Measles,  character  of  fever  in,  417 
date  of  eruption  in,  200 
diazo-reaction    in    urine  of   severe 

cjises,  390 
persistence  of  fever  in,  due  to  bron- 
chial or  gjistro-<luodenal  catarrh, 
417 
ra«h  of,  1 90 
symptoms  of,  200 
Meiliastinal  growths,  bulging  of  chest  in, 
252 
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Mediastinal  growths,  caput  medusae  in 
some  cases  of,  306 
diagnosis  of,  from  abscess,  2S6 
from  aneurism,  286 
from   chronic    pneumonia, 

287 
from  pericarditis,  287 
from  pleural  eifusion,  287 
hoarseness  of  voice  due  to  press- 
ure by.  523 
laryngeal   cough  due  to  press- 
ure on  larynx,  497 
pain  in,  516 
Malta  fever,  anorexia  in,  415 

character  of  fever  in,  415 
frequency  of  relapse  in,  415 
headache  in,  415 
insomnia  in,  415 
violent  pain  on  motion,  415 
Megrim.     .S#y  Migraine 
Meuena  neonatorum,  causes  of,  488 

hiematemesis  in,  488 
Melancholia,  diagnosis  of,  accompanied 

by  oxaluria,  ^^74 
M6niere*s  disease,  symptoms  of,  444 

vomiting     following     tinnitus 
aurium  and  vertigo  in,  491 
Meningitis,  basilar,  lesions  causing  ocular 
paralvsis  in,  157 
papillitis  in,  178  1 

cerebro-spinal.      Xfc  Cerebro-spiual 

Meningitis 
contraction  of  hand  in,  63 
diplopia,  symptom  of,  147 
hippns  in  early  8tagt»s  of  acute,  163 
nvstagmus  an  occasional  svmptom  of, 

'  1 1)4 
occipital  headiiche  in,  479 

symptoms  of,  479  ' 

pain  m  nape  of  neck,  479 
piercing  cry  in,  23 
purulent,  hemiplegia  occurring  in, 
129 
vomitinj?  in,  478 
rigidity  of  dorsal  muscles,  479 
spinal,  loss  of  knee-jerks  in,  519 
symptoms  of,  438 
tarhe  rrrrhraif  in,  198 
tubercular,  albuminuria  not  present 
in,  385 
condition -i  of  reflexes  in,  521 
retraction    of    abdominal   wall 

in,  304 
subnormal  temperature  in  some 

cases  of,  407 
symptoms  of.  439 
vomiting  in,  479 
Migraine,  hemianopsia  in,  492 
hypenesthesia  in,  245 
scotomata  in,  492 
sweating  of  head  in,  215 
symptoms  of,  509 


Migraine,  vomiting  in,  492,  493 
Morbilli.     »SVr  Measles 
Morphoea  as  producing  facial  hemiatro- 
phy, 32 
Morvan's  disease,  56 

hand  similar  to  claw-hand,  61 
small  joints  affected  in,  112 
Mumps,  albumosuria  in.  385 
Muscular  atrophy,  idiopathic    'SW'  Atro- 
phy, Idiopathic  Muscular. 
Myalgia,  pain  in.  511 
Myelitis,  acute,  bedsores  in,  212 

character  of  fever  in,  430 
symptoms  of,  93,  407 
chronic,  gait  of,  82 
subacute,  symptoms  of,  95 
transverse,  character  of  knee-jerk  in, 
519,521 
hyj)erji»sthesia  in.  245 
symptoms  of,  520 
allochiria  in,  243 
bilatenil  an:esthesia  in,  231 
collateral  symptoms  of,  357 
differential  diagnosis  of  lumbar, 

dorsal,  and  cervical,  97 
distribution  of  ano^thesia  in, 231 
•    efTect  of  legion  in,  94 
ginlle-sensatitm  in,  244 
location  of  lesion  in,  96 
pani.'sthesia  in,  243 
spastic  paraplegia  in,  90 
traumatic,  retention  of  urine  in,  386 
Myoclonus  multiplex,  <J5 
Myotonia  congenita.    Str  Thomsen*s  Dis- 
ease. 
Mynjedema,  appearance  of  skin  in,  219 
differential  diagnosis  between  dropsv 

and, 216 
enlargement  of  feet  in,  105 
enlargement  of  tongue  in,  139 
face  of,  32 

spade-like  hand  in,  5() 
symptoms  of,  'Jli* 


NEPHRITIS.     Scr  also  Kidneys  and 
^right's  Disease, 
acute,  diarrh<L*a  in,  398 
diffuse,  anaemia  in,  391 

auiisarca  in  children,  391 
heart    slightly   dilated   in, 

392 
high  arterial  tension  in,  391 
nausea  and  chillv  sensations 

preceding.  391 
prognosis  of,  39 1 
pufHness  of  face  about  eyes, 

391 
pul.se  hard  and  tense,  391 
shortness  of   breath    most 

marked  at  night  in.  392 
skin  harsh  and  dry,  391 
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Nephritis,  acute  diflfuse,  symptoms  and  . 

signs  of,  301 
urine  in,  391  . 

hemorrhagic     effusions      into , 

pleura  in,  282 
irntation  of  bladder  in,  358 
parenchymatous,    character    of 
fever  in,  428  , 

decrease  of  urine  in,  360      j 
epithelial    casts    in    urine 

positive  sign  of,  369 
symptoms  of,  42S 
chronic  hemorrhagic,  hematuria  in, 
364 
interstitial,   albumin    transient  < 
in,  392 
atheroma    of   bloodvessels 

in,  392 
chronic  bronchitis  in,  392 
dropsy  rare  in,  392 
excess  of  uric  acid  in  urine 

often  antedates,  37 
frequency  of  urination  in, 

392 
headache  in,  435 
heart  markedlv   hypertro-  j 
phied  in.  392  ' 

high   tension   of  pulse  in, 
392  j 

hyaline  casts  in  urine  of, 

'371 
low  specific  gravity  of  urine 

in,  360 
nocturnal  uriniition  in,  392 
pulmonary  (pdcma  in,  392 
parenchymatous,     decrease     of 
urine  in,  306 
heart  somewhat   hvi)ertro- 

phie<l  in,  392 
marked    tendency  to    ana- 

sarca  in,  391 
prognosis  in,  391 
urjrmic  vomiting  and  coma 
may  occur  in,  391 
Neurasthenia,  headache  in,  434 
hy{)era'Sthcsia  in,  244 
knet'-jerk  inc'rea*<e<l  in,  o'Jl 
pamsthesia  in.  243 
vomiting  in,  491 
Neuritis,   acute    multiple,   character    of 

fever  in,  429 
loss  of  knee-jerks  in,  520 
of  SL'Usatioii  and  mus- 
cular wasting   signs 
of  degeneration   in, 
429 
tingling,  numbness,  and  loss 
of  power  in,  429 
aniesthesia  in  toxic  peripheral,  237 
in  50  per  cent,  of  diphtheritic, 
237 
diagnosis  of,  520 


Neuritis,  general  anasarca  in   multiple 
peripheral,  217 
hypenesthesia  in.  i)eripheral,  245 
in  foot,  leg,  and  thigh,  distribution  of 

aniesthesia  in,  240 
in  hand,  distribution  of  aniesthesia 

in,  239 
optic.     See  Papillitis, 
retro-bulbar.    See  Retro-bulbar  Neu- 
ritis, 
sciatic,  character  of  pain  in,  512 
diagnosis  of,  512 
symptoms  of,  512 
tender  points  in,  512 
Neuroma,  character  of  pain  in,  515 
Noma,  143 


OBSTRUCTION,    intestinal.     See   In- 
testinal Obstruction. 
GCdema  neonatorum,  symptoms  of,  220 
Osteitis  deformans,  triangular  face  of,  32 

of  cranial  bones,  headache  in,  443 
Osteomalacia,  gait  of,  86 
Osteomyelitis,  acute,  arthritis  in,  112 

joint-involvement  with  pain  in, 
428 
Otitis  in  scarlet  fever,  416 

media,  connecte<i  wiih  thrombosis  of 
cavernous  sinus,  440 
diagnosis  between  cerebro-spinal 
meningitis  and,  424 
vertigo  in,  444 
Ovaritis,  cliaracter  of  pain  in,  516 


PALAMUS,65 
Pancreatitis,   character  of  pain    in, 
516,  517 
colicky  pain  referred   to    right 

shoulder  in.  487 
symptoms  of,  487,  516 
vomiting  in,  487 
Paralysis  agitans,  character  of  speech    in 
525 
gait  in,  H5 

Parkinstmian  visage  in,  30 
tremor  of  hands  in,  67 
wasting,  rigidity,  and  tlexion  of 
hands  in,  61 
asthenic  bulbar,  42 

diagnosis  between  progres- 
sive bulbar  paralysis  and, 
42 
speech  of,  524 
cerebral,    acute    infantile,     causing 
hemiplegia,  128 
deformity  of  foot  in  acute,  109 
diagnosis   between   paralysis  of 
leg  in,  and  |>oliomyeUti8,  104 
gait  of,  in  infantile,  84 
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Paralysis,  cerebral,  infantile,  diagnosis 

between  hereditary  spas- 
tic paralysis  and,  90 
movements  of  hand  in,  71 
spastic  parapleg^  in,  S{f 
of  children,  knee-jerk  increased 
in,  521 
glosso-labio-pharyngeal,       bilateral 
atrophy    of    tongue    in, 
139 
biting  the  tongue  in,  137 
cardiac  feebleness    coming 

on  suddenly  in,  300 
condition  of  reflexes  in,  521 
cough  in,  498 
diagnosis  of,  524 
faulty  movements  of  tongue 

in,  140 
iibrillarv  tremor  of  tongue 

in,  141 
indistinct  speech  of  mum- 
bling character  in,  524 
hereditary  spastic,  90 
infantile  spinal.     See  Poliomyelitis 
Anterior. 
Paramyoclonus  multiplex,  65 

diagnosis  of,  475 
Paramyotonia,  66 

Paresis,  general,  delusions  of  grandeur 
in,  358 
diagnosis  of  coma  of,  451 
diplopia,  a  symptom  of,  148 
gait  of,  82 

spasm  of  tongue  in,  141 
tremor  of  hands  in,  67 
vesical  symptoms  in,  358 
Parotitis  in  typhoid  fever,  414 

in  ulcerative  endocarditis.  414 
Peliosis  rheumatica.     Se^  Purpura. 
Pemphigus,  eruption  of,  210 
Pericarditis,  pain  in,  515 

with    effusion,    diagnosis    between 

mediastinal  growths  and,  287 

physical  signs  and  symptoms  of, 

266 

Peritonitis,  character  of  pain  in,  516 

drawing  up  of  limbs  to  relieve  pain 

in,  310 
expression  of  anxiety  in,  27 
face  in  acute,  29 
fever  in,  484 
indicanuria  in,  366 
pain  and  muscular  rigiditv  in,  804 
position  of  body  and  heaa  in,  19 
retraction  of  abdominal  wall  with 

pain,  304 
small  wiry  pulse  in,  329 
symptoms  of  acute,  310,  516 
vomiting  in,  484 
Perityphlitis,  character  of  pain  in,  517 
Petechia;  in  typhus  fever,  415 
Petit  mal.    See  Epilepsy,  Minor. 


Pharyngitis    associated     with    stomach- 
cough,  498 
simple,  not  to  be  confounded  with 

scarlet  fever  or  measles,  44 
svmptoms  of  acute,  144 
Phthisis,  alar  chest  in,  250 

cause  of  night  cough  in,  256 
character  of  cough  in  largyngeal, 

497 
character  of  sputum  in,  500 
diminished  expansion  of  chest  in, 

256 
facial  expression  in  acute  pulmonarv, 

29 
flushing  of  face  in,  197 
greasy  yellow  skin  in  some  cases  of, 

190 
hands,  api)earanoe  of,  in  chronic,  48 
laryngeal,  whispering  voice  in,  523 
night-sweats  of,  215 
vomiting  in,  493 
Pleurisy,  acute,  character  of  pain  in,  516 
diminished  chest- expansion  in, 

2'>6 
friction-sound  often  best  heard 

in  axilla,  278 
position  in,  20 
symptoms  and  physical  signs  of, 

208  .    ^ 

tenderness  over  rib  in,  245 
with  efiusion,  position  in,  20 
aegophony  above  etiusion  in,  275 
Baccelli's  sign    above  effusion  in, 

274 
bronchial    breathing   due    to  com- 
pression in,  270 
bulging  of  chest  in,  252 
changes  of  level  of  eftusion  in,  280 
convulsions    during     irrigation    of 

pleura  in,  472 
cough  during  aspiration  of  fluid  in, 
497 
on  change  of  position  in.  497 
decrease  of  vocal  fremitus  in,  257 
of  vocal  resonance  over  eflfusion 
in,  274,  280 
diminished  chest-expansion  in,  256 
displacement  of  apex-beat  in,  258, 

280 
distant   breath -sounds  over  eflusion 

in,  280 
oedema  over  ribs  in  purulent,  218 
of  left  side,  obliteration  of  Traube's 
semilunar  space  in,  281 
spleen  displaced  downward 
in.  323 
of  right  side,  liver  pushed  down  in, 

322 
sigmoid  line  marking  top  of  effusion 

in,  280 
Skodaic  resonance  above  eflusion  in, 
280 
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PleurisVf  svmptoms  and  phvi^ical  signs 

of,  280    ' 
Pneumonia,  acute  croupous,  casts  of  finer 
bronchial  tubes  at  times  found  in 
sputum  of.  •')02 
bubbling  rale  in  resolution  in,  272 
catarrhal,  character  of  fever  in,  426 
difficulty  of  diagnosis  between 
pulmonary  tuberculosis  and, 
276 
symptoms  and  physical  signs  of, 
276 
character  of  crving  in  children  in, 
23 
of  feyer  in,  426 
chill  in,  426 

chlorides  decreased  in  urine  in  acute 
stages  of,  389 
increased      indicating     conva- 
lescence from,  390 
chronic,  Charcot- Ley  den  crystals  in 

sputum  of.  502 
crepitant  rale  an  early  sign  of,  272 
crisis  on  ninth  day  in,  276 
delirium  a  bad  symptom  in,  276 
diagnosis  and  symptoms  of,  275 

between,   and    that    caused   bv 
mediastinal  growths,  287 
diminished  expansion  of  chest   in, 

256 
expression  of  anxiety  in  some  cases 

of,  27 
face  of,  29 
feeble,  hesitating   speech  in  severe, 

523 
great    increase   in    urine   in   conva- 

lesoen<M?  from,  300 
headache  in  early  stagt»s  of.  442 
herpetic  blisters  about  mouth,  with 

fever  in,  28,  209 
increase  in  vooiil  fremitus  an  indica- 

ticm  of,  257 
leucocytosis  in,  335 
necessity  for  examining  axilla  and 
septum  betw»-en  up|)er  and  middle 
lobe  of  right  side  in,  278 
percussion-note  dull  in,  2<j2 
prune-juice   or   purulent   sputum  a 

bad  symptom  late  in.  276 
pseudo-crisis  in,  27<),  426 
rale  re<lux,  27 tJ 
rapidity  of  respirati(m  in.  254 
rusty,  sticky  sputum  of,  275,  499 
secondarv  diphtheritic  dvsenterv  due 

to,  401 
subnormal     temperature     following 

crisis.  430 
sweat  at  crisis  in,  215 
vocal  resonance  in,  374 
waxy  bri'atliing  of,  256 
Pneumothorax,      amphoric      breathing 
rarely  heard  in,  271 


Pneumothorax,   decrease  of   vocal   fre- 
mitus in,  257 

tympanitic  note  in,  261 
Poisoning,  acute  alcoholic,  svmptoms  of, 
445 

albumosuria  in  phosphorus,  385 

aniemia  in  chronic  lead  and  arsenic, 
345 

anopsthesia  in  toxic  peripheral  neu- 
ritis caused  by  arsenic,  lead,  alco- 
hol, mercury,  237 

appearance  of  tongue  in  acid  or 
alkalies,  135 

Argyll- Robertson  pupil  in  bisul- 
phide of  carbon,  167 

blue-line  on  gums  in  lead,  145 

brachial  monoplegia  due  to  lead,  75 

by  autointoxication,  433 

cannabis  indica,  diagnosis  of,  446 

chloral,  symptoms  in,  447 

chronic  silver,  190 

constipation  in  phosphorus,  394 

contraction  of  pupil  in  opium,  167 

convulsions  due  to  aconite,  vera- 
tnmi  viride,  hvdrocvanic  acid, 
sabadilla,  chronic  lead,  461 

diplopia  in  ptomaine,  spigelia,  co- 
nium,  belladonna,  and  gelsemium, 
148 

due  to  strychnine,  ignatia,  471 

fattv  casts  in  urine  due  to  phos- 
phorus, arsenical,  antimonial,  iodo- 
form. 370 

fever  in  septic,  422 

ha'moglobinuria  in  mushroom,  coal- 
tar,  glycerin,  chlorate  of  potas- 
sium, 365 

hvperavthesia  in  lea«l  and   arsenic, 
*246 

jaundice  in  acute  phosphorus,  187 
in  any  poisoning  causing  exces- 
sive hemolysis,  188 

ioint-atlections  in  chronic  lead,  114 

light-colored  stools  in  phosphorus, 
413 

neuralgia  of  head  in  lead,  arsenic, 
508  ' 

obstinate  constipation  in  chronic 
lead,  395 

ocular  paralysis  in  ptomaine,  alco- 
hol, sulphuric  acid,  nicotin,  lead, 
and  carbonic  aci<l,  156 

pruritus  in  lead,  246 

ptosis  in  gelsemium  or  conium,  39 

slowness  of  breathing  in  opium, 
chloral,  aconite,  chloroform,  anti- 
monv,  254 

symptoms  of  acute  antimonial,  397 
of  arsenical,  397 
of  opium,  446 

of  sweating  and  salivation  early 
in  antimonial,  397 
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Poisoning,  symptoms  of  phosphorus,  488 
tremors  of  hand  in  chronic  mer- 
curial, lead,  or  alcohol,  68 
unilateral    atrophy    of    tongue    in 

chronic  lead,  1 39 
urine  in  santonin  and  carbolic  acid, 

365 
vomiting  in  arsenic  and  antimonial, 
485 
Poliomyelitis,  absence  of  vesical  symp- 
toms in,  358 
anterior,  character  of  fever  in,  429 
convulsions,  headache,  twitch- 
ing of  muscles  in,  429 
loss  of  knee-jerk  in,  520 

of  power  in  several  mus- 
cles of  ttie  limb  later  in 
disease,  4*29 
symptoms  of,  5*20 
claw-hand  in,  60 

diagnosis  between  paralvsis  of  leg 
in.  and  acute  cerebral  paralysb, 
104,  109 
foot-drop  in,  103 
gait  in  acute,  83 
loss  of  knee-jerk  in,  620 
monoplegia  of  lower  extremity  in, 

102 
paraplegia  in,  100 
"Punchinello"  leg  in,  104 
Polyneuritis,  differential  diagnosis    be- 
tween   paraplegia    in,   and    Landry*s 
paralvsis,  93 
Polyphlebitis,  vomiting  in,  492 
Proctitis,  symptoms  of,  399 
Pseudo-angina  pectoris,  character  of  pain 
in,  511 
-bulbar  paralysis,  diagnosis  of,  524. 

See  Paralysis,  Asthenic  Bulbar, 
-meningitis,  convulsions  in  children 

in,  471 
-muscular  hypertrophy,  gait  in,  83 
Psoriasis,  appearance  of  nails  in,  50 
Puerperal  eclampsia,  diagnosis  of  con- 
vulsions in,  467 
Pulmonary    osteo-arthropathy,    appear- 
ance of  nails  in,  50 
enlargement  of  feet  in,  105 
spade-like  hands  in,  56 
Purpura  hemorrhagica,  195 
heematemesis  in,  487 
haemoptysis  in  severe,  500 
hfematuria  in,  365 
Henoch's  disease,  196 
joint-involvement  with  fever  in, 
428 
Pyaemia,  diazo  reaction  in  severe,  390 
joint-involvement  with  fever  in,  428 
profuse  sweating  in,  215 
Pyelitis,  character  of  fever  in,  422 
of  pain  in,  393 
chills  and  fever  in,  393 


Pyelitis,  diagnosis  of,  393 

may  be  caused  by  strongvlus  gigas, 

365 
pain  in  lumbar  region  in,  355 
pyuria  constant  or  intermittent  in, 

393 
urine,  acid  in ,  393 
Pyelonephrosis,  casts  of  micrococci  in, 

369 
Pyopneumothorax,  dollar  percussion  in, 
281 
Hippocratic  succussion  in,  275 
metallic  tinkling  in,  272 
subphrenicus,  317 


RELAPSING  fever,  character  of  fever 
in,  415 
htematemesis  in,  487 
hypereesthesia  in,  245 
jaundice  in,  188 
cedema  of  legs  and  wrists  in, 

219 
spirillum  of  Obermeyer  in  blood 

of,  416 
sweating  in,  215 
tongue  of,  132 
Remittent  fever.     See  Malaria,  Remit- 
tent. 
Reynaud's  disease,  appearance  of  hands 
in,  50 
gangrene  of  hands  in,  56 
localized  sweating  in,  215 
symptoms  of,  212 
Rheumatism,  acute  articular,  appearance 

of  hands  in,  55 
of  tongue  in,  133 
acid  sweats  of,  215 
character  of  fever  in,  428 
chlorides  decreased  in,  390 
increased,    indicating 
convalescence,  390 
convulsions  in,  428 
cyanosis  in,  428 
erythema  in,  195 
headache  in,  434 
iritis  in,  180 

joint-affections  in,  113,  428 
papillitis  in,  178 
purpura  in,  195 
subcutaneous  fibrous   nod- 
ules in,  196 
uric  acid  in  urine  of,  374 
with      hyperpyrexia,     de- 
lirium in,  428 
chronic,  changes  of  shape  of  hand 
in,  54 
limping  g^t  in,  77 
of  scalp,  symptoms  of,  509 
Rheumatoid  arthritis.    See  Arthritis  De- 
formans 
Rickets,  beaded  ribs  of,  253 
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BickeUi,  early  decay  of  teeth  in,  145 
gait  in,  84,  87 
ilarriBon's  j^rooves  in,  352 
lairn^eal  Bi>aHm  in,  1*^0 
pain  in  bacK,  512 
pseado-paralysis  in,  101 
shape  of  head  in,  46 
sweating  of  heail  in,  215 
tendernesH  of  skin  in,  245 

Rotheln,  appearance  of  rash  in,  199 
character  of  fever  in.  417 
date  of  eruj>tion  in,  200 

Kubella.    S*'e  Rotheln. 

Kubeola.     *Sr.'^  Measles. 


SALTATOKIC  spasm,  05,  475 
Sarcoma,  anaemia  due  to,  344 
Scarlet  fever,  character  of  fever  in,  416 
collar  of  brawn  in,  416 
date  of  eruption  in,  200 
diazo  reucti(m  in  severe,  390 
enlargement  of  spleen  in,  323 
erythema  in,  198 
hfpniaturia  in,  363 
lysis  in  fever  of,  416 
otitis  in,  416 

pleurisy  with   eflu.sion   compli- 
cating apt  to  become  purulent, 
281 
prognosis  from  fever  of,  416 
sore-throat  in,  124 
strawberry  tongue  seen  in,  134 
Scht>nlein*sdiseiise,  joint-involvement  in, 
114 
symptoms  of,  195 
ulcerations  of  tcmgue  in,  137 
ulwrs  of  buccal  mucous  mem- 
brane in,  143 
Sclerema  neonatorum,  symptoms  of,  220 
Sclennlerma,  appearance  of  skin  in,  32, 

219 
Sclerosis,  amyotrophic  lateral,  61 

alteration  of  hands  in,  61 
ankle-clonus  in,  521 
("bararter  of  speech  in,  54 
knt't'  jerk  increased  in,  521 
disseminates  1,  anklo-clonus  in,  521 
<'xprev<ion    of    face     in    early 

sta«;es  of,  31) 
hemiaiia'stbesia  in.  227 
knee-jerk  increased  in,  521 
nystagmus  in.  104 
optic  atroi>hy  in,  179 
slow  soaniiinir  sj^eet^h  in,  524 
symptoms  of,  (>,** 
vertigo  in.  444 
latenil,  absi-nce  of  vesical  svmptoms 
in,  .S5S 
ankle-eh>nus  in,  521 
caiwe  of  increased  retlexes  in,  91 
gait  in,  >.'> 


Sclerosis,  lateral,  spastic  paraplegia  in,  90 
multiple,  allochiria  in,  243 
convulsions  in,  472 
diagnosis  of  coma  in,  451 
gait  in,  84 

hemiplegia  resulticg  from,  128 
hippus  in,  168 
Sciatica.     See  Neuritis,  Sciatic ;  Neural- 
gia, Sciatic. 
Sckrodactyle,  appearance  of  nails  in,  50 
Scorbutus     See  Scurvy. 
Scurvy,  corneal  ulceration  in,  181 
dropsy  in,  217 
hsematuria  in,  367 
hsematemesis  in,  487 
loosening  of  teeth  and  spongy  gums 

in,  145     • 
pain  in  the  back  in.  512 
pseudo-paralysis  in  infancy,  101 
Septicaemia,  character  of  fever  in,  422, 
424 
diarrhoea  a  symptom  of,  401 
great  variations  in  temperature  in, 
424 
Smallpox,  albuminuria  in,  385 

appearance  of  eruption  in,  205 
date  of  eruption,  200 
fever,  417 

"Grisolle  sign."  201 
headache  in  early  stages  of,  442 
htemoptvsis  in  hemorrhagic,  500 
pain  in  back  in  onset,  417,  517 
Spermatorrhf»a,  accompanving  oxaluria, 
374 
spermatozoa  found,  37S 
Splenic  fever.     .SVr  Anthrax. 
Spotted  fever.    S*x  Cerebro-spinal  Menin- 
gitis. 
St.  Vitus's  tlance.     «S'<v  (?horea. 
Stomatitis,  action  of  child  toward  breast 
with,  23 
appearance  of  tongue  in  ulcerative, 

137 
buccal  mucous  membrane  affected  in, 

142 
epidemic,  symptoms  of,  427 
im})etiginosa,  139 
ollensive  odor  of  breath  in,  423 
Icmpeniture  of  mouth  raised  in,  410 
Sunstroke,  character  of  fever  in,  429, 
diagnosis  of  ci>ma  of  451 
headache  of.  442 
skin  cold  and  moist  with  high  rectal 

temperature,  429 
skin  hot  and  drv  in,  429 
Svphilis,  action  of  child   toward  breast 
in,  23 
alternate  ptosis  in,  39 
aortitis  may  l>e  due  to,  510 
ap|>earance  of  fingers  in  dactvlitis, 

50 
appearance  of  nails  in,  50 
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Syphilis,  Argyll-Robertson  pupil  in  cere- 
bral, 1G7 

associated  with  amyloid  disease  of 
kidney,  392 

at  base  of  brain  causing  bilateral 
facial  paralysis,  42 

atheroma  of  bloodvessels,  327 

broadness  of  bridge  of  nose  in  con- 
genital, 28 

characteristic  scars  of,  214 

diagnosis  of  coma  in,  451 
of  epilepsy  due  to,  458 

early  cutting  of  teeth  in  inherited, 
145 

enlargement  of  spleen  early  in,  323 

eruptions  of,  213 

fever  in,  intermittent,  427 
remittent,  427 
simple  continued,  427 

fissures  and  chancres  of  tongue  in, 
130 

gummatous  swelling  and  periosteal 
thickening  of  extremities,  115 

hemiplegia  due  to  cerebral,  127 

Hutchinson  teeth,  145 

iritis  in,  180 

mucous   patches  about  mouth   and 
anus  in  infantile,  28 

ocular  paralysis  in,  106 

of  intestinal  tract,  diarrhcea  due  to, 
401 

pain  due  to  periostitis  of  skull,  509 

papillitis  in,  178 

partestliesia  in  spinal,  243 

parchment-like  skin  of,  26 

pseudo-palsy  in,  70 

ptosis  in  changes  due  to,  about  base 
of  bruin,  39 

retinitis  in,  180 

rost'-rasli  in,  201 

spastic  paraplegia  in,  92 

symptoms  of  arteritis  due  to,  437 

syphilitic  triad,  14o 
Syringomyelia  appearance  of  nails  in,  49 

loss  of  pain  and  temperature-sense 
in,  2;V2 

partial  anaesthesia  in,  232 

patches  of  antesthesia,  232 

symptoms  of,  232 

wasting'  of  hands  with  amesthesia  in, 
61 


TABES      dorsalis.       Sef      Locomotor  ■ 
Ataxia. 
Tetanus,   cha/acter  of   convulsions  in, 
471 
of  fever  in,  428 
facial  spasm  in,  43 
head  or  cephalic,  45  j 

increased  knee-jerk  in,  521  j 

ptosis  in,  39 


Tetany,  accoucheur's  hand  in,  63 
character  of  convulsions  in,  472 
Chevostek's  symptom  in,  472 
Trousseau's  symptom  in,  472 
Thermic  fever.     See  Sunstroke 
Thomsen's  disease,  diagnosis  of,  476 
spasm  of  hand  in,  66 
of  tongue  in,  142 
Thorax,  aneurism  of,  diagnosis  between 
mediastinal  growths  and,  286 
localized  sweating  in,  215 
spongy    venous    masses    above 
clavicle  due  to,  253 
Thrombosis,  cerebral,  218 
of  cavernous  sinus,  161 
of  cerebral  sinuses,  symptoms  of,  440 

coma  of,  450 
of  umbilical  vein  in  maliena  neona- 
torum, 488 
symptoms  of,  218 
vomiting  in,  478 
Thrush,  appearance  of  tongue  in,  133 
Tonaillitis,  chronic  night  cou^h  in,  498 
crystals  of  margaric  acid  in  follicu- 

'lar,  504 
differentiation   between   diphtheria, 

scarlet  fever  and,  143 
sickening  sweet  odor  of  breath  in,  23 
symptoms  of  follicular.  143 
symptoms  of  suppurative,  143 
Tiichinosis.    See  Trichniasis. 
Trichniasis,  diagnosis  of,  415 

pufly  eyelids  in .  30 
Tuberculosis,  anaemia  in,  344 
albumosuria  in,  ^^5 
bronchial  breathing  and  consolida- 
tion in.  270 
bronchitis  ?)  as  cause  of  death,  20 
bronchophony,  077 
Charcot- i-tevden  crystab  in  sputum 

of,  502 
Cheyne-Stokes  breathing  in  menin- 
geal, 2)5 
chronic    loose    morning    cough    in 

cavity  of,  496 
crepitant  rales  and  breaking  down 

of  lung-tissue  due  to,  272 
diagnosis  between  catarrhal  pneu- 
monia and  pulmonary,  277 
between  typhoid  fever  and,  414 
of  acute  miliary,  425,  479 
diarrhti'a  of,  39'.^ 
diazo  reaction  in  severe  pulmonary, 

390 
elastic  fibres  in  sputum  of,  503 
frog-belly  in  chudren   with,  of  en- 
larged mesenteric  glands,  303 
ha>moptysib  in,  500 
heavy  face  of  tubercular  bone  dis- 
ease, 28 
hemorrhagic  pleurisy  in,  282 
hollow-chested  build  in,  18 
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Tabercnlo^u,     multiple     aloermiioa    of 

U)D«^  in,  136 
oeceMitj  of  examining  axilla  and 

Mipcom  of  Qpper  and  middle  lobe 

of  right  long  in,  iTT? 
ocolar  paUj  doe  to.  lo4> 
of  bocie9«  in  amrloid  diMaue  of  kid- 

of  kidnev.  hmxiaioria  in,  3<H 
pain  of  pieoritis  doe  to.  51  •> 
pemiA*ion-note  doll  in  oonaolidatioo 

doe  u>,  'y>2 
plcarutj  complicating,  apt  to  become 
pumleiDt,  'A''^ 
with  efio^ion  coming  on  in»idi- 
oosIt  in  ondidcorered.  "^'2. 
ptofti^  in  change:!  aboot  base  of  brain 

due  to,  .^ 
puerile  breathing  an  eariT  sign  of, 

270 
rapiditj  of  re»pi ration  in,  2'>t 
retraction  of  abdominal  wall  in,  304 
scan  on  neck  resulting  from  sappa- 

rating  glands  in,  214 
spirituelle    face    of   children    with 

diathe»tlH  of,  28 
sputum,  Cur«hmann's  spirals  rarelv 

seen  in,  501 
tranftitop'  uner|ual  dilatation  of  pupil 

sign  of,  lt>8 
vocal  resonance  increased  and  con- 
solidation due  to-  374 
vomiting  of  acute  miliary.  492 
Tumor,  abdominal,  character  of  pain  in, 

brain,  (.'hevne-Stoke^   breathing  in, 
255' 

hy|>€ra^the?»ia  in.  245 

parH->thesia  in,  *J43 

symptoms  of.  430 

unilateral  aniesthei«ia  in,  237 

veriiuro  in,  444 
cerelxfllar,  choked  disk  in,  479 

pet-uliar  staggering  gait  of,  479 

vomiting  in.  479 
aTcbral.  cliaracler  of  pain  in,  436, 

'm 

clioked  disk  in,  48 
inipaircii  memory  in,  478 
severe  headache  in,  435,  478 
slow  pulse  in.  478 
vertigo  in,  478 

vomiting  independent  of  taking 
frK>d,  478 
deteciir)n  of,  in  intussusception,  431 
diagnosis  of  fattv,  of  abdominal  wall, 

311 
ginlle-sensation  in  cord  or  meningeal, 

244 
of  alMlonien,  317 

of  bladder,  interference  with  passage 
(li  urine  in,  X)\) 


Tomor  of  cord,  bladder  srmpcoiBs  ot, 
357 
of  mediastinam,  !£s5 
of  nerves,  pain  in,  515 
phantom.  '6VJ 
pontine.  anje!>the»a  in.  227 
rapiditj  of  rei^piration  in  long,  ^>l 
Tjphoid  fever  albGm*><4iria  in.  3csd 

appearance  ^A  emption  in.  :S)1 
bttcillos  of  Eberth  the  cause  of, 

414 
bloody  <took.  44>l 
bradycardia  in.  !f99 
i-au^es  of  mumblinz  :^peecb  in, 
53:J 
of    recmdescence  of   ierer 

in,  412 
of  vomiting  in,  4<v> 
character  of  coma  in.  44-> 

of  fever  in,  411 
date  of  emption  in,  200 
delirium  in.  414 
diagno^^is  of.  414 

between   acute  miliary  to* 
berculo«i»  and,  425 
acute  toberculoMs  and, 

414 
trichinosis  and.  415 
ulcerative  endiMaiitlitis 
and,  414 
Ehrlich's  diazo  reaction  in,  390 
enlargement  of  i^pleen  in.  323 
face  in.  29 

fever   mav   l)e   intermittent  in, 
413 

l>ersisting  due  to   aniemia, 
413 
due  to  pulmonary.plen- 
ral,  or  bone  di:^ease, 
413 
headache  in.  442 
livpenestheiiia  in  convalescence 

'from,  245 
inercise  of  urine  in   convales- 
cence from.  360 
lesion    of    lungs    generally    at 

bai»es,  414 
meteorism  in,  414 
moderate  bronchitis  early  iu,414 
mushy  stool,  403 
<edenia  of  thigh  over  deep  mus- 
cular abscess  following,  218 
parotitis  in,  414 

pleurisy  with  effusion  compli- 
cating, apt  to  become  puru- 
lent, 281 
relapse  in,  412 

sudden  fall  in  temperature  due 

to  hemorrhage  of 

any  sort,  412 

due    to    intestinal 

hemorrhage,  412 
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Typhoid  fever,  stupor  in,  414 

Hiidden  fail  in  temperature  due 
to  intestinal  perforation,  412 
tongue  of,  132 
tympanites  in,  414 
without  fever,  413 
Typho-malarial  fever.    See  Malarial  Re- 
mittent- 
Typhus    fever,  character    of   fever    in, 

415 
eruption  in,  415 
crisis  in,  415 
date  of  eruption  in,  200 

ereat  exhaustion  in,  415 
ha>matemeais  in,  487 
headache  in,  415 


JpiETIIRIITIS,  specific,  gonococci  in, 
Urica^mia,  372.     See  Lithiemia 


VAGINITIS,    specific,   gonococci    in, 
377 
Valvular  heart  disease.     See  Heart   in 

Symptom  Index. 
Varicella.     See  Chickenpox. 
Variola.     See  »Smallpox. 


WEIL'S  disease,  almost  total  absence 
of  gastro-intestinal  symptoms 
in,  423 
character  of  fever  in,  423 
clay-colored  stools  in,  423 
jaundice  in,  423 
swelling  of  liver  and  spleen  in, 
423 
Whooping-cough,  character  of,  cough  in, 
495 
ulcer  of  fra>num  due  to,  137 
vomiting  in,  41^3 


\^ELLOW  atrophy  of  liver,  acute,  con- 
vulsions in,  472 
diagnosis  of  coma  in,  448 
ha^matemesis  in,  487 
jaundice  in.  188 
KvmptomH  of,  188,  488,  492 
fever,  black  vomit  in,  423 
character  of  fever  in,  423 
diagnosis  of,  492 

between    bilious    remitent 
fever  and,  423 
hsematemesis,  487 
hemorrhage  from  mucous  mem- 
branes in,  423 
jaundice  in,  423 
tarrv  stools  in,  423 
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ABADIE'S  sign,"  44 
Abdomen,  302 

causes  of  distention  of,  304 

of  localized  bulging  of  wall 

of,  306 
of  pain  in,  513,  516 
of  protrusion  of  wall  of,  303 
of  retraction  of  wall  of,  303 
of  swelling  in  epigastrium, 
311 
inequality  of  shape,  due  to  me- 
teorism  in  intussusception,481 
palpation  of,  309 
tumors  of,  317 
Accoucheur's  hand  in  tetany,  63 
Acne  due  to  bromine  or  iodine,  204 
due  to  iron,  204 
due  to  working  in  paraffin,  204 
Acropanesthesia,  243 
aiagnosis  of,  244 
^gophony  over  pleural  efihsions,  275 
.£sthesiometer,  221 
Agrapliia,  525 

location  of  lesion  in,  526 
Albuminuria,  boiling-test  in,  379 
in  anaemia,  381 
cyclic.  381 

due  to  congestion  of  kidney,  381 
Heller's  test  in,  379  ^ 
indicative  of  renal  dise&se,  381 
marked  or  absent  in  amyloid  disease 

of  kidney,  392 
quantitative  test  by  centrifuge,  379 
transient,  in  chronic  interstitial  ne- 
phritis, 392 
Albumosuria,  Harris's  test  for,  383 
in  normal  puerperium,  385 
said  to  be  due  to  action  of  micro- 
organisms, 385 
significance  of,  385 
test  for,  383 
Alexia,  525 

location  of  lesion  of,  526 
Allochiria  in  hysteria,  243 
multiple  sclerosis,  243 
myelitis,  243 
tabes  dorsalis,  243 
Alpha  corpuscles,  335 
Amaurosis,  181 

significance  in  brain-tumor,  437 


Amblyopia,  178 
Amoeba  coli,  401 

Amphoric    breathing,   rarely   heard    in 
pneumothorax,  271 
in  small  cavity,  271 
Anaesthesia,  224 

bilateral,  peculiarities  of,  in  hysteria, 
221 
never  in  cerebral  lesions,  230 
due  to  spinal  lesions,  230 
of  body  and  legs  due  to  locomotor 

ataxia,  230 
causes  of,  225 

crossed,  in  lesion  of  peduncle,  228 
difierential  diagnosis  in  facial,  242 
distribution  in  special  nerve  involve- 
ment, 240 
dolorosa  in  cancer  of  spine,  232 
of  face  due  to  involvement  of  fifth 

nerve  and  its  nucleus,  241 
gauntlet  or  stocking  form  of,  in  hys- 
teria, 228 
location  of  lesion  of,  in  the  spinal 

cord,  323 
in  50  per  cent,  of  neuritis  due  to 

diphtheria,  237 
of  Friedreich's  ataxia,  231 
of  myelitis,  231 
other  cau.'^es  of,  231 
patches  of,  in  leprosy,  242 
in  syringomyelia,  242 
reflexes  preserved  in  cerebral,  229 
signs  of,  due  to  neuritis,  236 
in  toxic  peripheral  neuritis,  237 
zones  of,  234 
Analgesia  in  locomotor  ataxia,  230 
Anasarca,  general.  See  General  Anasarca. 
Anatomy  of  brain.  117 
of  optic  nerve,  170 
of  sensory  tracts,  224,  229 
of  tongue,  130 
Anchylostomum  duodenale,  anaemia  due 

to,  346,  407 
Ankle-clonus,  false,  in  amyotrophic  late- 
ral sclerosis,  521 
in  hysteria,  521 
how  best  developed,  519 
in  lateral  sclerosis,  521 
most  marked    in  disseminated 
sclerosis,  521 
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Aphasia  due   to    hemorrhage  into   the 
island  of  Reil,  126 
due  to   heematoma  near    island  of 
Keil,  128 
Aphonia  in  hysteria,  523 
Apoplexy,  albamosuria  in,  385 

Cheyne-Stokes  breathing  in,  255 

coma  of,  449 

conjugate  lateral  paralysis  of  ocular 

muscles  in,  102 
contractions  following,  62 
diagnosis  between  coma  of,  and  alco- 
holism, 449 
ingravescent,  125 

involuntary  passage  of  urine  in,  359 

knee-jerk     decreased     immediately 

after  shock,  519 

exaggerated    some    time    after 

shock,  521 

skin-reflexes  lost  when  deep  reflexes 

exaggerated.  521 
vertigo  before,  44 
Appetite,  wayward  in  chlorosis,  344 
Apraxia,  526 

location  of  lesion  in,  526 
Arcus  annulus,  146 

senilis,  146 
Argyll-Robertson  pupil,  166 

not  present  in  ataxic  paraplegia, 

not     presont     in     Friedreich's 
ataxia,  81 
Argyria,  190 
Arms,  movements  of,  59 

spiLstic    rigidity    an   early    sign    of 

chronic  hydrocephalus,  63 
tremors  of,  07 
Arterial  tension,  3"J7 

causes  of  high.  328 

of  low,  3-28 
high  in  acute  diffuse  nephritis, 
391 
Ascaris  lumbricoides,  407 
Ascites,  cardiac  apex  raised  in,  258 

caput   Medusje  in   hepatic  cirrliosis 

causing,  .')0o 
diagnosis  of,  304 
Asthma,  character  of  rules  in,  283 
due  to  cardiac  lesir)ns,  284 
expiration  prolongeil  in,  254 
due  to  gastric  disorder,  284 
physical  signs  and  symptoms  of,  283 
rapidity  of  respiration  in,  254 
due  to  rellex  nasal  irritation,  284 
due  to  renal  disease,  284 
sputum  of,  Charcot  I^vden  crystals 
in,  283,  501 
Cursclnnann'ss])irals  in,  283,501 
pearls  of  Laennec  in,  501 
Asymmetry,  facial,  33 
Atfieroma  of  hloodyessels,  headache  in, 
444 


Atheroma,  in  chronic  interstitial  nephri- 
tis, 392 
in  old  age,  327 
symptoms  of,  327 
in  syphilis,  327 
Atrojjhy,  bilateral,  of  tongue,  diseases  in 
which  it  occurs,  139 


BACCELLI'S  sign,  274 
Bacilli,  anthrax,  in  lesions  of,  427 
of  Eberth  in  stools  of  typhoid 

fever,  414 
found  in  preputial  smegma,  377 
in  stools  of  cholera,  397 
of  tuberculosis  in  urine,  397 
methods  of  examining  for, 

504 
in  tubercular  pyelitis,  39  ^ 
Bedsores,  in  acute  transverse  myelitis.  212 

in  hemiplegia,  212 
Behavior,  in  advanced  hepatic  and  renal 
cirrhosis,  20 
of  children  with  cerebral  trouble,  23 
of  healthy  child,  23 
in  poisoning  due  to  opium,  20 
Biceps  tendon  reflex,  how  developed,  519 
Bladder,   character  of   blood    in    urine 
from,  362 
causes  of  retention  of  urine  in,  356 
nervous,  359 
stone  in,  interference  with  passage  of 

urine,  359 
symptoms  of  disease  of,  355 
of  in  (lamination  of,  35  S 
Blood,  character  of,  in  hienioptysis,  500 
estimation  of  haemoglobin  by  hfemo- 

globinometer  of  v.  Fleischl,  341 
Heller's  test  for,  in  the  urine.  302 
method  of  staining  with    Ehrlich's 

triple  stain,  347 
normal  constitution  of,  333 
paiiL*iites  of,  347 

red  c<^rpu.scles  in,  estimation  of.  by 
ha^matocytometer,  330 
with  hjematocrit,  33s 
character  of  change  in  an'.emia, 

343 
coloring-matter     decreasetl     in 

oligofhromirmia,  3,34 
decreased  in   myelogenous  leu- 
kaemia, 347 
in  oHgocytha^mia,  3,33 
extraordinary    decrease    of,   in 

pernicious  anaemia,  34.3 
increased  in  polycythiemia,  1^33 
megaloblast"*,  341 
microblasts,  344 
normoblasts,  344 
nucleated,  340 
poikilocytes,  340 
varieties  of,  333 
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Blood  in  stools,  361 

character  and    significance  of, 

402,404 
in  dysentery,  400 
in  entero  colitis,  399 
tests  for,  494 
in  the  urine,  361 
in  vomitus,  486 

white   corpuscles,   amoeboid    move- 
ment impaired  in  leukemia, 
347 
estimation    of,    with    hsemato- 

c^tometer,  338 
eosinophiles,  335 
increase  of,  335 
lymphocytes  alone  increased  in 

lymphatic  leukaemia,  347 
mononuclear  lymphocytes,  334 
multmuclear  lymphocytes,  334 
neutrophiles,  335 
proportion  of,  to  red,  335 

altered  by  taking  food,  335 
by  pregnancy,  335 
Toison's  solution  for  counting, 
338 
Blowing    breathing.       Se^    Bronchial 

Breathing. 
Boils  in  diabetes  mellitus,  209 
Bothriocephalus  latus,  405 
Bowels,  constipated  in  jaundice,  185 
patient's  idea  as  to  regularity,  21 
Bracnial  monoplegia,  apparent,  75 

causes  of  cortical  lesions  in,  73 
due  to  cortical  legions,  72 
due  to  crutch-paralysis,  75 
Erb's  paralysis,  75 
due  to  fracture  or  dislocation  of 
the  head  of  the  humerus,  74 
in  hysteria,  73 

due  to  injury  of  brachial  plexus 
or  important  branches  of,  74 
Klumpke's  paralysis,  75 
due  to  lead-poisoning,  75 
due  to  locomotor  ataxia,  74 
paralvsis  of  special  muscles  in, 
86* 
paraesthesia,  76 
Bradycardia,  299,  331 
in  jaundice,  299 
typhoid  fever.  299 
Bnunweirs    method    of    staining    and 

mounting  casts  in  urine,  372 
Breath,  character  of,  in  diphtheria,  23 
in  empyema  opening  into  bron- 
chus," 23 
fetid,  in  bronchiectasis,  278 
in  fever,  23 

in  gastric  disorders,  23 
in  healthy  child,  23 
in  tonsillitLs,  '23 
Bromidrosis,  cold  clammy  hands  in,  511 
in  hysteria,  215 


Bronchial  breathing,  due  to  compression 
of  lungs  over  pleural  effusion, 
370 
in  cavity,  270 

in  catarrhal  pneumonia,  270 
in  consolidation  due  to  pneu- 
monia or  tuberculosis,  370 
Bronchiectasis,  fetid  breath  of,  278 
purulent  sputum  in,  501 
sacculated,  loose  morning  cough  in, 
496 
Broncho- vesicular  breathing,  270 
Bronchophony  in  tuberculosis  of  lungs, 
I      277 

I  Brow  ague,  due  to  malaria,  508 
I  Bullae,   on   face,   due  to    antipyrine  or 
I  iodine,  211 

I         in  pemphigus,  210 

trophic  lesions  of  disease  of  central 
nervous  system,  210 


CACHEXIA,  general  anasarca  in  can- 
cerous, 217 
Calculus     See  Stone. 

bladder,  symptoms  due  to,  359 
renal,  character  of  pain  in,  492 

vomiting  in,  492 
salivary,  causing  swelling  and  in- 
flammation, 143 
Caput  Medusae,  305 

Cardiac  dulness,  alterations  in,  due  to 
valvular  lesion,  267 
increase  of,  due  to  hypertrophy 

or  dilatation  of  heart.  366  ^ 
increase  of,  due  to  pericardial 

effusion,  256 
lessened  by  emphysema,  267 
normal  extent  of,  263 
triangles,  263 
Carphologia,  50 

Casts,  Bramwell's  method  of  staining  and 
mounting.  372 
of  blood-cells,  369 
of  bronchioles  found  in  sputum,  502 
centrifuge  used  in  examinmg  for,  368 
composition  of,  367 
of  epithelial  cells,  369 
Farrant's  solution  for  staining,  373 
fatty,  370 

of  grannlar  matter,  370 
hyaline,  370 
of  micrococci,  369 
of  pus-cells.  369 

resemblance  of  cylindroids  to,  371 
Cavernous  breathing,  27 1 
Cavity  of  lung,  Hippocratic  succussion 
in   large,    partly   tilled  with 
liquid,  275 
pectoriloquy  in,  275 
tubercular,     purulent     sputum 
from,  501 
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Centrifuge  in  examination  of  blood,  338 
of  sputum,  5<)3 
of  urine,  368 
quantitative  test  for  albumin  with, 
880 
Cephalalgia.     Sty  Headache. 
Charcot-Lejden  crystals,  in  asthmatic  at- 
tacks, 502 
in  acute  bronchitis.  502 
in  chronic  croupous  pneumonia, 
502 
pulmonary  tuberculosis,  502 
Charcot's  fever,  187 

Chenzynski's  solution  for  staining  organ- 
isms of  malaria,  351 
Chest,  auscultation  of,  268 

barrel-whaped,  of  emphysema,  251 
bulging  of  sternum  in  pigeon -breast, 

262 
causes  of  bulging  of,  252 
expansion  of,  252 
Harrison's  grooves,  252 
inspection  of  normal,  247 
pain  in,  shown  by  pinched  nose  in 

children,  28 
percussion  of,  259 
phthisical  or  ahir,  250 
shrinking  of,  !i-i3 

variations  of  shape  of,  in   health, 
247 
Chevostek's  symptom  in  tetany,  473 
Cheyne-Stokes  breathing,  255 
in  apoplexy,  255 
in  cholera  infantum,  397 
pupillary  contraction  and  dila- 
tation in.  KJS 
Chill  in  acute  pleurisy,  279 

in  croup«>tH  pniMimonia,  420 
in  interinittont  malarial  fever,  418 
in  pernicious  anjemia,  422 
in  pyelitis,  393 
in  Keptic  poisoning,  392 
slight,  in  dysentery,  400 
Chilly  sensations   and    nausea   in   acute 

diffuse  ne])hritis,  391 
Choked  disk.     Sfr  Papillitis 

in  cerebellar  tumor,  479 

in  cerebral  tumor,  478 

in    profound    cerebral   ansemia, 

478 
not   p^enerally  seen  in  cerebral 
abscess,  478 
Chyluria    caused     by    filaria    sanguinis 
horn  in  is  3f)3 
test  for.  3()7 
Cirrhosis,  hepatic,  ascites  in,  321 

caput  Medusje  in  ascites  caused 

In-,  305 
disorders  of  digjestion  in,  321 
enlarjijement  of  spleen  in,  323 
liaMuatemesis  in,  321 
symptoms  due  to,  322 


Cirrhosis,  hepatic,  uric  acid  in  excess  in 

urine  of,  374 
Coffee-ground  vomit  in  gastric  ulcer,  486 
in  locomotor  ataxia,  4S6 
in  phosphorus-poisoningi  488 
Colic,  causes  of  abdominal,  513 

character    of    crying    in    children 

caused  by  abdominal,  23 
convulsions  in,  472 
gallstone,   in   catarrhal  cholangitis, 

hepatic,  185,  514 

lead,  pain  in,  514 

renal,  character  of  pain  in,  514 
diagnosis  of,  514 

retraction    of    abdominal    wall    in 
renal,  hepatic,  and  lead,  304 

sometimes  due  to  strongvlus  gigas, 
365 

ureteral,  361 
Coma,  ability  to  protrude  tongue  in,  when 
other  orders  fail  to  gain  response, 
140 

of  acute  alcoholic  poisoning,  445 

of  acute  vellow   atrophv  of  liver, 
448 

of  Addison's  disease,  451 

of  apoplexy,  449 

causes  of,  445 

due  to  cerebral  disease,  19 

due  to  cerebral  softening,  450 

of  cerebral  syphilis,  151 

of  chloral-poisoning,  447 

of  diabetes.  393,  448 

due  to  epidemic  cerebro-spinal  men- 
ingitis, 451 

of  general  paralysis,  451 

may  occur  in  chronic  parenchyma- 
tous nephritis,  391 

of  multiple  s<?lerosis,  451 

of  opium-poisoning,  446 

due  to  purulent  leptomeningitis,  451 

nvpidity  of  respiration  in  diabetic  or 
ununiic,  '*»54 

due  to  renal  disease,  19 

slowness  of  breathing  in  unemic  or 
diabetic.  254 

due  to  subdural  liemorrhage,  450 

of  sunstroke,  451 

of  typhoid  fever.  448 
Congestion,  pulmonary,  278 

phvsical   signs   and   history  of, 
278 

renal,  albuminuria  in,  381 
blood -casts  in,  369 
irritation  of  bladder  in,  358 
Constipation,  causes  of,  394 

in  chloro-^is.  344 

in  chronic  lead-poisoning,  395 

in  diabetes  mellitus,  394 
insipidus,  394 

indicanuria  in,  366 
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Constipation,  dae  to  intestinal  obstruc- 
tion, 395,  482 
in  jaundice,  394 
due  to  reflex  irritation,  395 
Convulsions  in  acute  articular  rheuma- 
tism with  hyperpyrexia,  428 
in   Addison's  disease,  later  stages, 

471 
in  anterior  poliomyelitis,  429 
in  cerebro-spinal  meningitis,  424 
clonic  and  tonic,  433 
clonic,    of    acute    alcoholism,    461, 
468 
due  to  cardiac  sedatives,  461 
due  to  chronic  lead-poisoning, 

461 
diagnosis  of,  463 
of  epilepsy,  453 
due  to  eruptive  fever,  460 
of  hemicrania,  469 
due  to  hysteria,  462 
of  Jacksonian  epilepsy,  454 
due  to  malaria,  462 
in  malingerers,  469 
of  post-hemiplej^ic  epilepsy,  456 
of  puerperal  eclampsia,  467 
of  syphilitic  epilepsy,  456 
of  syncope,  468 
erotic,  in  phosphorus-poisoning,  488 
of  infants,  due  to  meningitis,  471 
due  to  pseudo-meningitis,  471 
due  to  reflex  irritation,  470 
tetanic,  due  to  acute  yellow  atrophy 
of  liver,  472 
in  gallstone  colic,  472 
due  to  hiematoma  of  dura  mater, 

472 
due  to  hydatid  cyst  of  cerebral 

cortex,  472 
during    irrigation    of    pleural 

cavity,  472 
in  multiple  cirrhosis,  473 
in  strychnine-poisoning,  471 
in  tetanus,  471 
in  tetany,  472 
in  unemia,  477 
Coprolalia,  44 
Cough,  causes  of  night,  498 

due  to  change  of  position  in  pleu- 
risy with  eflTusion,  497 
character  of,  in  acute  laryngitis,  497 
brassy,  in  aneurism  of  transverse 

arch  of  aorta,  293 
in  false  croup,  497 
in  laryngeal  phthisis,  497 
chronic,  loose,  morning,  in  empvema 

rupturing  into  bron- 
chus, 496 
in  pulmonarv  abscess, 

496 
in  sacculated  bronchi- 
ectasis, 496 


Cough,  chronic,  loose,  morning,  in  tuber- 
culosis with  cavity,  496 
during  aspiration  of  fluid  in  pleu- 
risy, 497 
followed  bv  cry,  suspect  pneumonia 

or  f)leurisy  in  children,  23 
hard  and  dry,  in  bronchitis,  acute,282 
in  hysteria,  498 

laryngeal,  due  to  pressure  by  aneur- 
ism, 497 
due  to  pressure  by  carcinoma  of 

the  tBsophagus,  497 
due  to  irritant  dusts  or  vapors, 

497 
due  to  mediastinal  tumors,  497 
nervous,  or  due  to  reflex  irritation, 

498 
obstinate,  in  Bright's  disease,  497 
in  paralysis  of  diaphragm,  498 
significance  of  cessation  of,  in  ad- 
vanced phthisis,  499 
smotheredf,  or  suppressed  in  pleuro- 

fmlmonary  inflammation,  496 
ue  of  loose,  496 
varieties  of,  495 
in  whooping-cough,  495 
Cranio-tabes,  46 

Crisis,  apparent,  in  relapsing  fever,  415 
in  croupous  pneumonia,  426 
with  fading  of  eruptions  in  measles, 

417 
fever  in  erysipelas  ending  by  either 

lysis  or,  418 
gastric,  in  locomotor  ataxia,  486 
subnormal  temperature  in  many  dis- 
eases at,  430 
in  typhus  fever,  415 
Crying  in  children,  absence  of,  in  pneu- 
monia, 23 
causes  of,  23 

constant,  due  to  earache  or  hun- 
ger, 22 
of  earache  not  pacified  by  offer 

of  breast,  23 
of  four  months  old  without  shed- 
ding   tears    an    unfavorable 
sign,  23 
intermittent,  due  to  abdominal  colic, 
22 
sharp,  piercing  shriek  in  menin- 
gitis, 23 
Crystals,  ammonium  urates,  875 
amorphous  phosphates,  376 
Charcot- 1 jcyden,  501 
creatin,  374 
creatinin,  375 
haemin,  494 

of  leucin  and  tyrosin  in  phosphorus- 
poisoning,  489 
margaric  acid,  504 
oxalate  of  lime,  374 
of  triple  ohosphates,  376 
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CrTBUls  of  antes.  374 

iiric  acid,  274 
Conchmann's  ^irmls  in  asUimatic   at- 
tacks,  501 
rmrelT  in  croapoos  pneamonia, 
'  501 

in  polmonarr  tabeicolosis, 
501 
cyanosis  in  acate  miliary  tnbercoloeiay 
425 
articolar  rfaeomatism  with  hj- 
perpjrexia,  428 
caoses  of,  193 
due  to  drugs  as  antipvrine  or  acet- 

anilid,  194 
in  djspD<j»  due  to  heart  disease,  29 
in  larvngeal  olMniction,  194 
in  newborn,  193 
in  pulmonarr  diseases,  194 
relative  frequencr  of  causal  lesions 

in  newborn,  193 
from  serious  cardiac  dLiease,  193 
Cyclical  Tomiting,  other  symptoms  de- 
pendent upon,  491 
Cylindroids,  signi6canoe  of,  372 
varieties  of,  371 


DEFORMITY  of  feet  and  legs,  105 
due  to  acute  cerebral  paraly- 
sis of  infancy,  109 
Delirium,  a  bad  omen  in  croupous  pneu- 
monia. 27*> 
in  acute  articular  rheumati>m  with 

hyperpyrexia.  428 
in  acute  yellow  atr«»phy  of  liver,  44*i 
incoherent  spei-ch  in,  •VJ4 
mild,  in  mitral  re^r^itation.  44^) 
in  thnjmU>r»is  of  cerebral  sinu<,  440 
wild,  in  f^hf>^pho^us-|>oi*y•ning,  44j5 
Dentition,  fever  in  difficult.  411 
Diarrho-a,  accompanying  abdominal  pain, 
21 
cau«*es  of.  395 
in  cholera  mr»rbii«i.  31*0 
infantum.  :>1«5.  427 
colliquative,  in  iineniia,  477 
decrease  of  urine  due  to,  3^)<> 
of  <iissecting  ro^>m.  4Ul 
in  entero-c«^)liti«*,  39^ 
fatlv.  due  to  crMl-liver  oil,  402 

due  to  di>ie:Lse  of  pancre&i,  402 
in  jaundii^,  40J 
in  t'wsure  of  the  anu-,  39S 
in  hy-^eria,  40-' 
in  inHiienza,  42') 
in  leukffmia,  347 
lienteric   3'.^^ 
in  kjcomotor  ataxia,  3yS 
due  to  maliirnant  ulceration,  40l 
may  l>e  cau^^ed  by  purpitive^,  21 
nervou*.  '.i*J'i 


Diarrhcea.  paroxysmal,  sero-mocoas,  or 
bioodv,  in  exophthalmic  goitre, 
402,491 
in  polmonarr  gangrene  or  tabeica- 

lo6is,401 
due  to  renal  disease,  39$ 
a  symptom  of  septicemia,  401 
due  to  syphilitic  ulceration.  401 
Dilatation  of  neart,  symptoms  and  physi- 
cal signs  of,  298 
of  stomach ,  atrophr  of  gastric  tabolea 
in,  315 
character  of  vomiting  in,  490 
constitution  of  vomitos  in,  490 
methods  of  examining.  308,  312 

in  pyloric  canon'.  31 1 
due  to  prearare  by  pancreatic 

growths,  490 
sarcinae  ventriculi  found  in  Torn- 

itU4  in,  490 
total   absence  of   hydrochloric 

acid  in   490 
torula  oerevisijr  causing  fermen- 
tation in,  311.  4>$9 
Diplopia,  crosBcd,  150. 155 
explanation  of,  147 
homonymous,  150,  153,  155 
in  poisoning,  147 
sign  of  ocular  muscle  paralysis 

in, 147.  151 
a  symptom  in  ataxia.  147 

of  lesion  at  ba««  of  brain, 
147 
of  nerve  nuclei.  1 47 
of  cerebral  cortex,  147 
of  nerve  in  its  course, 
147 
vertical,  1-V) 
Distoma  haematobium,  eec^  of,  in  urine, 
377 
ha-maturia  due  to.  364 
pulmonum.  •>04 
Dropsy.     S.  ^P^lema  and  General  Ana- 
sarca, 
causes  of.  21»» 
diflferential  diagnosis  between  myx- 

•  edema  and,  216 
of  eyelid-i  in  renal  di*eai«,  218 

in  other  atfection*.  21^ 
feet  and  lejj^  in  an:eniia.  217 

due   to   alxiominal  growth 

causing  pressure,  317 
in  renal  disease,  217 
rare  in  chronic  interstitial  nephritis, 

392 
in  scurvy.  217 

widespreail.    usu.illy    indicative     of 
renal  disease.  2!7 
Dupuytren's  c«"»n  tract  ion.  54 
Dvsmenorrh«i-.i,   character    of  pain    in, 

'516 
Pyspniea  due  to  asthma,  2S3 
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Dyspnrpa,  associated  with  aortic  insuffi- 
ciency, 298 
in  chlorosis,  344 
due  to  foreign  body  in  air-passages, 

283 

gradual  and  increasing,  in  anemia, 

343  I 

of  heart  disease,  29  I 

due  to  laryngeal  spasm,  284  I 

in  leukaemia.  347  I 

peculiarly  severe  in  miliary  tuber-  , 

culosis,  479  I 

position  due  to,  19  i 

worse  at  night  in  chronic  interstitial  I 

nephritis,  392  ! 


EARACHE,   character    of   crying    in 
children  with,  23 
rubbing  of  hand  over  affected  side 
of  head,  23 
Echolalia,  44 
Ehrlich*s  corpuscles,  344 

diazo  reaction  in  urine,  myelo- 
cyte of.  345,  390 
triple  blood-stain  of,  346 
Emprosthotonos,  in  hysteria,  464 
Enteroliths,  484 
Eosinophile  corpuscles,  315 

numerous,  in  myelogenous  leu- 
kiemia,  335 
Eruptions,  of  anthrax  maligna,  210 
appearance  of,  in  erysipelas,  202 
in  impetigo  contagiosa,  208 
in  smallpox,  205 
in  vaccinia,  208 
character  of,  in  typhus,  415 
date  of,  in  various  diseases,  200 
of  glanders,  210 

herpetic,  along  nerve-trunks  in  sci- 
atic neuritis.  512 
macular,  of  measles,  200 
pemphigus-like,  due  to  salicylic  acid 

or  copaiba,  21 1 
purpuric,  caused  by  drugs,  196 

caused  by  disease,  196 
due  to  quinine.  209 
of  rotheln,  199 
of  syphilis,  243 

vesicular,  about  mouth  in  foot-and- 
mouth  disease  in  man,  427 
Erythema.     See  Roseola, 
in  dengue,  1 99 
in  diphtheria,  201 

following  surgical  operation  or  par- 
turition, 201 
indicative  of  rheumatism,  195 
in  scarlet  fever,  198 
in  syphilis.  201 
in  typhoid  fever,  201 
E^sophoria,  150 
Ewald's  test-breakfast,  215 


Examination,  of  abdomen.  309 

of  blood  by  hsematocytometer,  336 
by  haematocrit,  3SS 
by  hiemoglobinometer,  341 
in  leukaemia,  346 
for  micro-organisms  of  malaria, 
350 
of  children,  22 

of  eye  by  ophthalmoscope,  146,  175 
of  field  of  vision,  171 
of  functional  activity  of  ocular  mus- 
cles, 149 
for  hemianopsia,  170 
method  of,  in  consulting-room,  25 
of  pulse,  325 
of  pupillary  reflex,  165 
of  skin  for  jaundice,  183 
of  sputum,  502 
of  stomach,  308 
of  tongue,  130 
Exophoria,  150 
Expectoration.     See  Sputum. 
Expression,  of  acute  peritonitis,  229 
beaten,  weary,  ana  careworn,  of  nerv- 
ous exhaustion,  30 
of  cretinism,  31 
of  face,  how  formed,  25 

as    early    symptom    of    facio- 
humero-scapular  type  of  mus- 
cular atrophy,  30 
elated,  of  general  paralysis  of 

insane,  30 
in  epileptic  seizures,  454 
excited,  of  acute  mania,  30 
fatuous,  of  hysteria,  30 
fixed,  of  catalepsy,  30 
in  Friedreich's  ataxia,  30 
how  modified,  25 
hard    and    stony,  due  to  long-con- 
tinned  malignant  disease  27 
hopeless,  of  melancholia,  30 
of  moderate  pain  in  children,  27 
peaceful,  of  healthy  sleeping  child, 

27 
in  typhoid  fever,  29 
Eye,  amaurosis,  181 

alterations  of  color-field,  174 
anatomy  of  optic  nerve.  170 
appearance  of   healthy  eye-ground, 

177 
causes  of  ocular  paralysis,  151,  156 
dark  areas  under,  during  menstrua- 
tion, 86 
differentiHl  diagnosis  between  ocular 
svmptoms  of  tabes  and  hvsteria, 
175 
diplopia,  147 
examination  of,  by  ophthalmoscope, 

175 
exophthalmos  in  goitre,  146 
Graefe's  symptom,  146 
hemianopsia,  170 
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Eye,  homonvmous  and  crossed  diplopia, 
loO 
iritis,  180 
lesion  of  optic  nerve  in  locomotor 

ataxia,  179 
method  of  determining  ocular  par- 
esis, 152 
of  examining  functional  activity 
of  muscles.  149 
muscfe  volitantes,  181 
nerve-supply  to  interocular  muscles, 

164 
orthophoria,  150 
papillitis,  178 

puffiness  about,  in  acute  diffuse  ne- 
phritis, 391 
retinitis,  179 
retrobulbar  neuritis,  178 
rod-test  of  Maddox  for  functional 

balance  of  muscles,  150 
significance  of  arcus  senilis,  146 
of  annulus  senilis,  146 
of  conjugate  lateral   paralysis, 

162 
of  external  squint,  157 
of  internal  squint,  157 
strain,  cause  of  headache,  434 

of  symptoms  of  thrombosis  of 

cavernous  sinus,  162 
associated  with  congestive  head- 
ache, 4'SS 
signs  of  ocular  paralysis,  151 
scjuint,  concomitant  and  paralytic,  148 
varieties  of  ocular  muscular  pa- 
ralysis, 161 
Eyelids,  closed  in  healthy  sleeping  child. 


27 


^edematous,  in  angioneuritic  <i*dema, 
219 
<lue  to  arsenic,  218 
indicative  of  cerebral  thrombo- 
sis, 218 
of  neurotic  subjects,  218 
pigmentation  of,  eurlv  in  pregnancy, 

pufly,  in  trichinosis,  27 
of  renal  disease,  21s 
showing  glazed  conjunctiva,  27 
slightly    paried    in    sleeping    child 
showing    congestive    or    nervous 


'>7 


F 


nam,  ^t 
twitching,  in  nervous  irritation,  27 


ACK,  aniesthesia  of,  due  to  involve- 
ment of  the  fifth  nerve  or  its  nu- 
cleus, 241 
anxious  and  covered  with  cold  sweat 

in  angina  pectoris,  511 
asymmetry  congenital,  32 

developed  in  the  case  of  congeni- 
tal wry -neck,  32 


Face  of  acute  peritonitis,  29 

pulmonary  phthisis.  28 
blurring  of  features  in  children  suf- 
fering from  lesions  of  mitral  valve, 
29 
of  carcinoma,  27 
of  catalepsy,  30 
of  chorea  in  children,  30 
of  chronic  or  subacute  renal  disease, 

30 
of  cretinism,  31 
diagnosis  of  amesthesia  of,  342 
of  early  stages  of  disseminated  scler- 
osis, 30 
expression,  of  anxiety  in  acute  croup- 
ous   pneumonia,    peritonitis, 
and  severe  injury,  27 
in  epileptic  seizure,  454 
in  svphilitic  epilepsy,  458 
while  telling  symptoms,  18 
facio-humero-scapular  type  of  mus- 
cular atrophy,  30 
of  Friedreich's  ataxia,  31 
full  moon,  of  myxunlema,  32 
gray  or  bluLsh,  by  overdose  of  coal- 
tar  product,  26 
heavy  cheesy-looking,  in  child,  28 
hemiatrophy  of,  32 
hemihypertrophy  of,  32 
Hippocratic,  of  impending  death,  32 
of  liysteria,  30 
intellectual,  26 
leonine,  of  leprosy.  31 
massive,  of  acromegaly,  32 
pallor  of,  in  fright,  26 
in  hemorrhage,  26 
of  paralysis  agitans,  30 
paralysis  of,  bilateral,  41 

unilateral,  33 
peculiar  pallor  of,  in  chlorosis,  36 
of  severe  pneumonia,  99 
spiusni  of,  43 
spirituelle,  of  child,  28 
of  those  exf>osed  to  weather,  26 
of  those  living  indoors,  26 
of  those  using  alcohol  to  excess,  26 
of  typhoid  fever,  29 
trianjfular,  of  osteitis  deformans,  32 
Farrant's  solution,  373 
Fattv  degeneration  of  phosphorus  poison- 
ing, 488 
Feces.     «SV^  Stools. 

causes  of  variation  in  quantitv  of,  402 
color  of,  403 
consistencv  of,  403 
odor  of,  403 
Feet,  claw-foot,  106 

contractures  of,  in  diphtheria,  110 
deformity  of,  due  to  poliomvelitis, 
109 
due   to    progressive   neural    or 
muscular  atrophy,  106 


INDEX  OF  S\^fPT()MS,  ORGANS,  AND  TERMS. 


fm    m*    mm 

f3oo 


Feet,  deformity  of,  due  to  acute  cerebral 
paralysis  of  infancy,  109 
distribution  of  anaesthesia  of,  in  neu- 
ritis, 240 
enlarged,  due  to  deformity,  105 

in  myx<edcma,  105 
flat-,  in  locomotor  ataxia,  115 
in   Marie's  ]>almonary  osteo-arthro- 

pathy,  105 
perforating  ulcer  of,  due  to  diabetic 
gangrene,  115 
due  to  senile  gangrene,  115 
due  to  tabes  dorsalis,  115 
"sciopedy,"  106 

svmmetricallv  enlarged  in  acromeg- 
'  aly,  105 
tabetic,  109 
Fehling's  test  for  sugar  in  urine,  381 
Fever,  absence  of,  in  pulmonary  oedema, 
278  ^  . 

appearance  of  nails  in,  49 
causes  of  tertian,  quartan,  and  aestivo- 

autumnal,  848,  350 
cold,  wet  skin  of  evil  import  in,  411 
character  of,  in  acute  appendicitis. 428 
in  acute  articular  rheumatism, 

428 
in  acute  miliary  tuberculosis,  425 
in  acute  multiple  neuritis,  429 
in  acute  myelitis,  430 
in   acute    pulmonary    tubercu- 
losis. 424 
of  anthrax,  427 
in  catarrhal  pneumonia,  426 
in  catarrhal  or  suppurative  cho- 
langitis, 420 
in  cerebral  abscess,  424 
in  cerebro-spinal  meningitis,  424 
in  chicken])ox,  418 
in  cholera  Asiatica,  427 
in  cholera  infantum,  42" 
in  crou|)ouH  pneumonia,  426 
in  dengue,  114,  42^^ 
afier  epileptic  attack,  430 
in  erysipelas,  418 
in  foot-and-mouth  disease,  427 
in  gastro  pulmonary  fever,  430 
in  htemoglobino^mia,  492 
in  hay  fever.  425 
in  hepatic  absce.«4s,  442 
in  Hodgkin's  diseiise,  422 
in  hysteria.  429 
in    infantile    spinal     paralysis, 

429 
in  intluenzn,  425 
in  injuries  to  cervical  portion  of 

spinal  cord,  429 
in  intermittent  malarial  fever, 

418 
in  Malta  fever,  415 
in  mea.sles,  200,  417 
in  obstruction  of  rectum,  484 


Fever,  character,  in  pnrenchvmatous  ne- 
phriti.s  428 

in  pernicious  ansemia,  422 

in  pyelitis,  393,  422 

in  relapsing  fever,  415 

in  remittent  malarial  fever,  422 

respirations  of  child  with,  23 

in  r'»theln,  418 

in  scarlet  fever,  416 

in  septic  poisoning,  422 

in  septicemia,  424 

in  smallpox,  417 

in  syphilis.  427 

in  tetanus,  428 

in  ihermic  fever,  429 

in  tonsillitis,  428 

in  typhoid  fever,  411 

in  typhus  fever,  415 

in  ulcerative  endocarditis,  420 

in  Weil's  disease,  423 

in  yellow  fever,  423 
Charcot's,  187 
chlorides  decrea-sed  in  some,  390 

increased  during  convalescence 
from,  390 
of  difficult  dentition,  411 
dry,  hot  skin  in,  410 
dryness  of  skin  in,  215 
of  dysentery,  400 
face  of  typhoid,  29 
high  specific  gravity  of  urine  in,  360 
of  mild  gastro- intestinal  catarrh  in 

children,  411 
in  pemphigus,  210 
in  pyelitis,  393 
rapid  pulse  in,  332 
rapidity  of  respiration  in,  354 
septic,  in  purulent  cystitis.  355 
.  significiince  of,  410 

in  children,  411 
slight,  in  chlorosis,  344 

in  leukiemia,  347 
sour  breath  in,  23 

irregular  in  trichinosis,  415 

rarely  intermittent,  413 
typhoid,  rerrudescence  of,  412 

fever  ab-^ent  in  some  cases  of,  413 
urates  in  excess  in  urine  of,  374 
quantitv  of  urea  excreted  increa.«*ed 

in,  3S9 
uric  acid  in  excess  in  urine  of,  374 
urine  decreased  by,  360 
Filaria  sanguinis  hominis,  chyluria  and 

elephantiasis  caused   bv, 
353 
description  of,  353 
embryos  found  in  urine,  377 
diurna,  3V2 
ha'maturia  in,  364 
loa,  353 
nocturna,  352 
l>erstans,  352 
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Fingers,    appearance    of,  diagnostic    of 

chloral-habit-  50 
of  irritating  drugs,  50 
distorted  and   twisted   in  gout 

and  arthritis  deformans,  51 
in  syphilitic  dactylitis,  50 
first  joints  involved  in  gout,  51 
fixation  of  joints  by  deposit  of  urate 

of  sodium,  51 
spasm  of,  due  to  occupation,  64 
Foot-drop,  103 

Forehead,  square  and  projecting,  indic- 
ative of  hydrocephalic  tendency, 
28 
wrinkled,  showing  pain  in  the  head. 
28 
Fremitus,  vocal,  decrease  of,  by  pleural 

effusion,  357 
by  occlusion  of  large  bron- 
chus, 357 
by  pneumothorax,  257 
increase  of,  in  cavities  or  tumors 

touching  chest-wall,  257 
mode  of  production  of,  357 
Friction-sounds,  273 

as  a  rule,  due  to  pleuritis,  273 
at  apex  of  chest  usually  due  to  tuber- 
culosis, 273 
best  heard  in  axilla,  273,  278 
pericardial,  273 


/^\BBETTS   metliod   of  staining   for 
U     tubercle  bacilli,  50G 
Gait,  77 

in  acute  poliomyelitis,  83 

'*  astasia  abasia,"  S() 

cause  of,  in  locomotor  ataxia,  80 

in  cerebellar  disease.  85 

in  Friedreich's  ataxia,  81 

in  general  paresis,  82 

of  health,  18 

in  hemiplegia,  80 

in  hereditary  cerebellar  ataxia,  81 

in  hysteria,  80 

in  infantile  cerebral  paralysis,  84 

in  lateral  sclerosis   83 

limping  in  gout,  77 
in  rheumatism,  77 
in  sciatica,  77 

in  multiple  sclerosis  84 

of  neurasthenia,  18 

in  osteomalacia,  8(5 

in  paralysis  agitans,  S'S 

peculiar     staggering,    in    cerebellar 
tumor,  47U 

in  pseudo-muscular  hypertrophy,  83 

in  rickets,  84,  87 

-stei)page  of  pseudo-tabes,  78 
Gall-bladder,  diagnosis  of  obstruction  of, 

-stones  in  stools,  404 


(rallop  rhythm  in  mitral  stenosis,  291 
Gangrene  due  to  central  nervous  lesion, 
211 
in  diabetes,  211 
in  ergotism,  56,  212 
in  exophthalmic  goitre,  115 
of  extremities  following  infectious 

fevers.  115,  212 
in  frost-bite,  58 

of  intestines,  fetid  odor  of  stools,  403 
in  leprosy,  56 
due  to  nerve-injury,  211 
pulmonary,   blood-streaked   sputum 
in  children,  500 
character  of  sputum  in,  501 
crystals    of   margaric    acid    in 

sputum  of,  504 
elastic  fibres  in  sputum  of,  503 
fetid  breath  in,  278 
muco-purulent     bowel     move- 
ments in,  401 
vomiting  in,  493 
in  Raynaud's  disease,  56,  212 
spontaneous,  of  hysteria.  211 
Gastralgia,  character  of  pain  in,  513 
diagnosis  of,  513 
neuralgic  spots  in,  513 
Gastric    dilatation.     See    Dilatation    of 

Stomach. 
Gastro-diaphane  of  Einhorn,  302 
General  anasarca,  in  advanced  cancerous 
cachexia,  217 
in  children  with    acute   diffuse 

nephritis,  31)1 
due  to  arsenic,  217 
in  beri-beri,  217 

in  marked  tendency  to,  in  chronic 

parenchymatous  nephritis,  3V^1 

multiple     peripheral     neuritis, 

217 
in  renal  or  heart  disease,  217 
Girdle  sensation,  243 

in  locomotor  ataxia,  244 
in  myelitis,  244 

in  tumors  of  cord  and  meninges, 
244 
Glycosuria,  Fehling's  test  for,  381 
Haines's  test  for,  380 
(plant i tat ive  yeast  test  of  Roberts,  382 
significance  of,  383 
Whitney's  test  in,  380 
Gmelin's  test  for  bile  in  urine,  366 
Gonococci,  indicative  of  specific  ureth- 
ritis or  vaginitis,  377 
method  of  staining,  377 
Graefe's  signs,  44 

sym|>toms,  146 
Gums,  blue-line   on,  in   lead-poisoning, 
14o 
sponery,  in  scurvy,  145 

in  mercurial  salivation,  145 
Gyromele  of  Tiirck,  308 
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HABIT-SPASM,  43,  65 
Hsemateniesb    due    to    blood  from 
epistaxis    being    swallowed, 
487 
in  cirrhosis  of  the  liver,  321, 486 
diagnosis  between   hsemoptysis 

and,  487 
diseases  in  which  it  occurs,  487 
in  gantric  cancer.  486 
in  gastric  ulcer,  486 
due  to  injury  of  the  stomach, 

486 
in  locomotor  ataxia,  486 
in  malingerers,  487 
in  mela?na  neonatorum,  488 
as  vicarious  menstruation,  487 
Hematocrit,  338 

Haematocytometer  of  Thoma-2^iss,  336 
Hsematoma  auris,  197 
Heeroatozoa  malariae.  347 
Hsematuria,  acute,  due  to  embolism,  363 
due  to  irritating  drugs,  362 
due  to  malaria.  363 
due  to  scarlet  fever,  363 
blood-casts  in,  369 
character  of  blood  from  bladder  in, 
362 
from  kidney  in,  361 
from  urethra  in,  362 
chronic,  due  to  chronic  hemorrhagic 
nephritis,  364 
due  to  cyst  of  kidney.  364 
due  to  distoma  haematobium,  364 
due  to  filaria  sanguinis  hominis, 

364 
due  to  renal  cancer,  364 
due  to  stone  in  kidney,  364 
due  to  tuberculosis  of  kidney, 
364 
general  character  of  color  of  urine 

in,  361 
other  causes  for,  365 
Haemoglobin,  greatly  decreased  in  chlo- 
rosis, 344 
in  leukemia,  347 
of  individual  red  corpuscles  greater 
than  normal  in  pernicious  anaemia, 
343 
Haemoglobinaemia  accompanied  by  vom- 
iting, 492  , 
symptoms  of,  492 
urine  in,  492 
ECaemoglobinometer  of  von  Fleischl,  341 
Haemoglobinuria,  causes  of,  365 
headache  in,  433 
signs  of,  362 

symptoms  associated  with,  433 
Haemometer.     See  Haemoglobinometer. 
Haemoptysis,  at  times  caused  by  distoma 
pulmonum,  504 
causes  of,  500 
diagnosis  of,  500 


Haemoptysis,  diagnosis  between  haemate- 
mesis  and,  487 
significance  of  occurrence  of  "cur- 
rant-jelly "  clots  in,  600 
Haines's  modification  of  Haeser's  method 
for   computing  total  quantity  of 
solids  in  urine,  390 
test  for  sugar  in  the  urine,  308 
Hands,  accoucheur's,  in  tetany,  63 
of  acute  articular  rheumatism,  55 
of  angio-neurotic  oedema,  56 
appearance  of,  48 

in  heart-disease,  19 
changes    of    shape   of,    in   chronic 

rheumatism,  54 
of  child  with  cerebral  trouble,  23 
in  children  with  heart-disease,  58 
choreic  movements  of,  and  in  arms 
in  children  with  chorea  minor,  64 
claw-,  due  to  diseases  of  median  and 
ulnar  nerves,  68 
of  cells  of  spinal  cord,  58 
of  cerebral  cortex  in 
hand-area,  58 
cold   and   clammy,    due   to  bromi- 
drosis,  50 
due  to  local  innervation  of 
sweat-glands,  50 
contractures  of,  due  to  hysteria,  62 

following  apoplexy,  62 
distribution  of  anaesthesia  of,  in  neu- 
ritis, 239 
Dupuytren's  contraction  of,  54 
in  emphysema  and  chronic  phthisis, 

48 
excessive  sweating  of,  due  to  pro- 
gressive muscular  atrophy,  50 
flexion  of,  in  cerebral  palsy  of  chil- 
dren, 61 
gangrene  of,  in  ergotism,  56 
in  leprosy,  56 
in  Morvan's  disease,  56 
in  Raynaud's  disease,  56 
movement  of,  (59 

position  of,  in  meningeal  congestion 
or  hydrocephalus  in  children,  63 
seal-fin.  of  arthritis  deformans,  54 
spade-like,  in  acromegaly,  56 
in  myxaniema,  56 
in  pul  monary  osteo-arthropath  v, 
56 
tremors  of,  67 

wasting,  with  anaesthesia  in  syringo- 
myelia, 61 
with  flexion  and  rigidity  rarely 

seen  in  paralysis  agitans,  61 
due  to  nervous  lesion,  57 
due  to  old  age,  57 
Harris's  test  for  albumose  in  urine,  383 
Harrison's  grooves,  in  rickets,  252 
Head,  activity  of  and  fixation  of  body 
in  peritonitis,  19 
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Head,  chauges  of  shape  of,  in  cretinism, ' 
46 
in  cholera  infantum.  397  ! 

excewive  sweating?  of,  47  i 

in  hvdnicephalus,  46 
in  itiiocy,  46 
in  micn)cephalus,  46 
retraction  of,  in  attack  of  indigestion 
in  neurotic  babies,  47 
may  be  due  to  caries  of  ceryical 
vertebme,  47 
til  fall.  47 

to    tender    and    enlarged  I 
glands  of,  47 
generally  due  to  basal  menin- 
gitis 47 
in  rickets,  46 
Headache,  4;U 

in  acute  parenchvmatous  nephritis, 

4*J8 
in  Addis4>n's  di:!«ase.  4^2 
of  aniemia,  442 
in  anterior  jmliomyelitis,  429 
associatetl  with  ohosphaturia,  435 
due  to  autointoxication,  433 
of  hruin-abc^Tesfis  438 
cau.'iesi  of,  439 
in  cerebral  tumors  47S 
cerebn.>-spinal  meningitis,  424 
ci^nstant.  of  brain  tumor,  435 
character  of.  in  diabetes,  435 
chanicter  of,  due  to  dige>ti  ve  disturb- 

amv,  4ol 
chant  OUT  of.  in  ur.fmia,  43-"> 
due    ii>    dis*.';i>e    ot    cranial    Ixmcs, 

4  4:> 
in  tarl\   Ntai:o>   of   c^v^u^K>us   pneu- 


ni«'ma,  4."i'J 


ill  varly  >:a::t>  "'f  smali|H>x.  432 

due  it^  t'NO "iraiii.  4;>4 

due  to  t-xj^-^ur  i«>  «.i>ld.  44,'i 

of  ta^-U'-puhin-nary  fever,  430 

ot  irKiiiO'Uia,  V^\ 

in  lKim«»;:l«'l  in.tinia   41*2 

duo  lo  imracranial  aneurl<m,  443 

in  jauiuliv^v,  4;^;i 

v»f  niai.iria.  442,  44'> 

in  Malta  tVver.  41"> 

of  iiiva-^lo-N  442 

of  ir.i-nluiriti^.  4;v< 

in  miirraiiio,  4o4 

oi  ivA^d  v-;\iarrh.  4  42 

due  i»>  neiira>ihv:iia,  434 

•Hviphal.  in  mtr.intritis,  479 

vvular  Nvmptt^n.-  m.  due  tv>  diges^tive 

di>turl'ani.v,  4;v> 
in  ^'arv'Xv^mai  h.imojjlobinuria,  433 
in  }'h->j  lioru^-i-^'inniinj:.  4» 
duf  i"  rr.tumati-'m.  4^^ 
in  M;r.>:r'ko.  442 
"f  svj.:.i;::io  arteritis,  437 
oi  >y{.hilitic  ri'iK-j>*y.  4o^ 


Headache  of  tubercular  meningitis,  439 
in  typhoid  fever,  442 
in  typhus  fever,  415 
due  to  use  of  drugs,  435 
of  valvular  heart-ilisease,  443 
vertical,  in  hiematoma  of  dora,  442 
Heart,  altemtions  in  area  of  dulnesa,  267 
apex-beat,  area  of,  258 

depression   of,  due  to  pul- 
monary emphysema  and 
cardiac  hypertrophy,  358 
displaced  to  left  by  hyper- 
trophv  of  left  Tcn- 
tricle,'  259 
bv   pleural  adhesions, 
"258 

bv    pleural    efiiisions, 
'258 
displaced  to  right  by  hy- 
pertrophy or  dilatation 
of  right  ventricle,  258 
normal  position  of,  257 
rai:ied  by  ascites,  258 
by    intra-abdominal 
growths,  258 
strength  of,  258 
asthma  due  to  lesion  of,  284 
blood-streaked  sputum  in  valvalar 

disease  of.  5iiO 
cau^e  of   (min  in  neighborhood  of, 

510 
causes  of  thrilL<  of,  258 
cough  in  valvular  disease  of,  498 
dilatation  of.  2t»'>,  2^,»^ 
failure,  in  intliunza,  425 
failure.  UIK^»ns*.nou^ne^^  in,  452 
fatty  deireneraiion  o(.  l^^) 

dejH^sition  *'U,  .>'N) 
general  malformation  of.  3*.>1 
greatly   hy|»ertn»phieil    in    chronic 

iniersiiiial  nephritis.  392 
heuiiache  in  valvular  dise;Lse  of,  443 
hypertmphy  .-f.  2».>y.  2»>7 
irreirular.  in  children,  344 
Kx.xitiv»n  of  murmur  \yi.  2>9 
neun^ses  o(.  2W 
sec^^ndary  diphtheritic  dy>entery  in 

chronic  di<ea.>e  oi,  401 
slightly  dilaietl.  in  acute  ditfuse  ne- 
phritic 3l»2 
somewhat  hyit?rtn.^phied,  in  chrL>nio 
part^nohymatous       nephriti*. 


o;^- 


acvxnr nation  of,  2>> 
rt^luplication  oi,  2>9 
where  U-si  heard.  2>8 
<*  Hinds.  2>> 

svmpit'ii'.s  associated  with  murmun^ 
'  of.  2:'7 
Heller*?  ie<t  for  albumin  in  urine.  oOs? 

for  bl«>.xi  in  urine.  ;^2 
Hemiachrv>matoi.«?ia.  174 
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Hemiansesthesia  due  to  capsular  disease, 
226 

due  to  cortical  lesion,  227 

in  disseminated  sclerosis,  227 

of  hysteria,  225 

partial,  with  partial  hemiplegia  on 
opposite  side  may  be  due  to  lesions 
of  one  side  of  cord,  229 

unilateral,  due  to   tumor  of  brain, 
297 
Hemianopsia,  170 

in  brain-tumor,  436 

homonymous,  173 

in  migraine,  433 

rarely  found  in  hysteria,  173 

signiHcance  of,  173 
Hemiatrophy,  facial,  32 
Hemidyschromatopsia,  174 
Hemihvpertrophy,  facial,  32 
Hemiplegia  from  acute  infantile  paral- 
ysis, 128 

anatomy  of  brain -areas  involved  in, 
117 

appearance  of  nails  in,  49 
of  tongue  in,  134 

bedsores  in,  213 

in  cerebellar  hemorrhage,  126 

crossed,  due  to  bulbar  lesions,  129 

diflerential  diagnosis  between,  due  to 
hemorrhage,  embolism,  or  throm- 
bosis, 126 

due  to  diffuse  cerebral  sclerosis  of 
one  hemisphere.  128 

gait  in,  86 

arising  from  hematoma  of  dura 
mater,  128 

from  hemorrhage,  123 

in  hemorrhage  in  pons  Varolii,  125 
in  crus  cerebri,  125 
into  frontal  lobe.  126 

hypera-sthesia  in,  245 

in  ingravescent  apoplexy,  125 

irregular  forms  of,  126 

location  of  hemorrhage  in,  123 

most  common  site  for  a  hemorrhage, 
124 

occurring  in  locomotor  ataxia,  128 

occurring  in  paretic  dementia,  128 

in  purulent  meningitis,  129 

as  a  result  of  cerebral  syphilis,  127 

resulting  from  multiple  sclerosi8,128 

symptoms  associated  with,  due  to 
cerebral  tumor,  127 

symptoms  associated  with,  in  cortical 
hemorrhage,  125 

symptoms  associated  with,  when  due 
to  hemorrhage  in  the  internal  cap- 
sule. 124 
Hemorrhage,  anwmia  in.  343 

into  brain  cortex,  diplopia  a  symp- 
tom of,  147 
causing  hemiplegia,  123 


Hemorrhage  into  brain  causing  ocular 
paralysis,  156 
cerebral,  vomiting  in,  478 
indicated  by  anxious  restlessness,  19 
jaundice  after  severe  prolonged,  188 
into  membranes  or  cord,  331 
meningeal,  symptoms  of,  441 
movements  minu'e,  although  active 

in,  19 
from  mucous  membranes,  in  vellow 

fever,  423 
from  nose  in  leukeemia,  247 
pallor  of  face  in,  26 
pulmonary  diseases  in  which  it  oc- 
curs, 500 
pulse  of  empty  arteries  in  severe, 

330 
into  retina,  180 
into  skin,  197 
subdural,  cause  of.  450 
in  typhoid  fever,  412 
Herpes  labialis,  in  croupous  pneumonia, 
209 
in  epidemic  spinal  meningitis, 

209 
due  to  salicylic  acid,  209 
Hippocratic  face,  32 
Hippus,  168 
Hunger,  character  of  crying  in  children 

caused  by,  23 
Hutchinson  teeth,  145 
Hydrocephalus,  shape  of  head  in,  46 
Hydrochloric  acid,  test  for,  in  stomach- 
contents,  315 
Hyperresthesia,  in  brain-tumor,  245 
in  cerebro-spinal  meningitis,  245 
in  chronic  alcoholism,  246 
in  chronic  leptomeningitis,  245 
early  sign  of  non-tuberculated  lep- 
rosy, 246 
in  hemiplegia,  245 
hysterogenous  zones  of,  in  hysteria, 

244 
in  locomotor  ataxia,  245 
in  neuralgia,  245 
in  neurasthenia,  244 
in  peripheral  neuritis,  245 
in  relapsing  fever,  245 
in  transverse  myelitis,  245 
Hyperpyrexia,  409 

in  acute  articular  rheumatism,  428 
in   injuries  to  cervical  portions  of 

spinal  cord.  429 
in  tetanus,  428 
Hypertrophy,   cardiac,  associated    with 
chronic  contracted  kidney,  great 
increase  of  urine  in,  360 
diagnosis  of,  267 
great  force  of  pulse  in,  332 
great  in  chronic  interstitial  nephritis, 

392 
limited  bulging  of  chest  in,  252 
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Hypertrophy,  to   a    limited   degree   in 
chronic  parenchymatous  nephritis, 

symptoms  and  physical  signs  of,  399 


ICTERUS.    See  Jaundice. 
Idiosyncrasy,  to  drugs.  18, 196 
hsemoglobinuria  of,  365 
Incontinence  of  urine,  amnioniacal  odor 
in,  419 
due  to  concentrated  urine.  350 
due  to  excessive  reflex   irrita- 
bility of  walls  of  bladder,  356 
due  to  insensitive  urethra,  356 
due  to  loss  of  j)ower  of  sphincter, 

:i56 
nocturnal,  in  children,  358 
trousers  stained  in,  18 
Indicanuria,  diseases  in  which  it  occurs, 
366 
in  intestinal  obstruction  due  to  im- 
paction, 4>^4 
test  for,  366 
Indigestion,  anaemia  in  chronic,  343 

character    of    respiration  of   child 

with,  22 
ervtliema  in,  199 
headache  ass4K'iated  with,  421 
muHCie  volitanies  in  severe,  181 
sour  breath  in,  123 
vertigo  in.  494 
Insomnia,  in  Malta  fever,  415 
Iritis,  headiu'he  due  to,  483 
due  to  injury,  \s{) 
due  to  rheumiiti'*m,  l.SO 
due  to  .»*ypliilLs,  lf<0 


JAl'NDK'K   in  acute  phc)sphorus-pois- 
onin^,  l.H<i 
in  acute  vellow  atrophv  of  liver,  186, 

188 
albumosuria  in,  liSi} 
in  amyloul  di.^ease  of  liver,  187 
bradycardia  in,  2y9 
cauj*es  of,  I S9 

of  hjomatojjenous,  1S8 
of  hepatoj^enous,  1S4 
of,  <M)niplicating  diabetes,  187 
of  constipation  (►ccurring  in,  394 
color  of  urine  in,  ."iO'i 
in  chronic  valvular   lieart  disease, 

IhO 
diab'He  bron/.<\  IS7 
fatty  (iiarr}ni':i  occurring  in,  402 
headache  due  to,  -133 
in  hvpertropliic  cirrhosis  of  liver, 

1H() 
of  malignant  <lisoaso,  1S6 
method  of  examining  for,  183 
of  newborn,  189 


Jaundice,  persistent  and  progressive,  in 
carcinoma  of  pancreas,  316 
due  to  pressure  by  aneurism,  186 
pruritus  in,  246 

purpuric  eruptions  in  severe,  19t5 
in  remittent  malarial  fever,  422 
stools,  light  colored,  in,  403 
symptoms  of  catarrhal,  185 
symptoms  of  hepatogenous,  1 87 
symptoms  of  obstructive,  185 
test  of  urine  in.  366 
vomiting  in,  492 
Joints,  in  acute  epiphysitis  of  infancy,  112 
articular  rheumatism,  113,  428 
central  myelitis  112 
cerebro-spinal  meningitis,  112 
osteomvelitis,  112 
alterations  of,  in  locomotor  ataxia, 

111 
in  chronic  Iead-{K>isoning,  114 
difierent  mo<ies  of  infection  in  gon- 

orrhteal  arthritis,  1 12 
enlargement  of,  in  rheumatoid  ar- 
thritis, 111 
in  gout.  113 
in  haemophilia,  114 
involvement  with  fever  in  pva?mia. 
428 
in  osteomyelitis,  428 
in  purpura,  428 
involvements  of,  in  dengue,  114 
of,  in   epidemic  dysentery  and 
s<*arlet  fever,  114 
in  milk-lci!:,  114 
in  S<'h«>nlein's  disease,  114 
small,  afli'Cted,  in  Morvan's  disease. 

112 
in  s<*ptic  arthritis,  112 
violent  })ain  in,  on  motion,  in  Malta 
fever,  415 


KIDNKY,  blood-casts  in  acute  intlnni- 
mation  ot\  369 
character  of  blcxnl  in  urine  from,  361 
fattv  dcgoncnition  of,  fattv  casts  in. 

3'70 
ha*maluria  <iue  to  stone  in,  364 
hydnmcphrosis,  318 
irritation   of,  cylindroids   found   in 

urine,  372 
septic   infection  of.  casts  of  micro- 
cocci in,  369 
slow  degeneration  of  parenchyma  of, 

granular  ciists  in,  370 
symptoms  of  floating,  318 
Knee-jerk,  diseases  in  which,  decreased, 

519 
increased,  520 
how  l>est  developed,  518 
peculiarity  of,  in  poliomyelitis,  105 
reinforced,  518 
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LACTIC  acid,  test  for,  in  stomach-con- 
tents, 215 
Laveran,  malarial  germ  of,  347 
Leucocytosis,  345 

in  pneumonia,  335 
Lips,  fulness  of,  in  persons  of  strong  sex- 
ual appetite,  26 
indicating  phlegmatic  tempera- 
ment, 26 
greatly  thickened  in  cretinism,  31 
immobility  of,  due  to  mucous  patches 
or   ulceration   of   buccal   mucous 
membrane.  28 
thin  and  mobile,  in  nervous  indi- 
viduals, 26 
twitching  of  raised  upper  lip,  in  peri- 
tonitis or  pain  below  diaphragm, 
29 
Liver,  causes  of  tenderness  of,  322 

enlarged   and   smooth,    in   amyloid 

disease,  320 
enlargement  of,  in  amyloid  disease 

of  kidney,  392 
headache  in  congestion  of,  432 
indicanuria  in  cancer  of,  366 
nodules  and  umbilication  of,  in  ma- 
lignant disease,  221 
percussion -note  over,  319 
pushed  down  by  right  pleural  effu- 
sion, 322 
rough,  due  to  cirrhosis,  321 
swelling  of,  in  Weil's  disease,  423 
symptoms  of  tropical  abscess  of,  321 
of  cirrhosis  of,  321 
of  malignant  disease  of,  321 
Localization  of  functions  of  segments  of 

spinal  cord,  97 
Lordosis,  in  cretinism,  31 
Lyon&  s  method  of  estimating  urea,  385 
Lysis,  fever  in  erysipelas  ending  by  either 
crisis  or,  418 
in  scarlet  fever  ending  by,  416 
in  smallpox  ending  by,  418 
in  typhoid  endins:  by,  425 
in  catarrhal  pneumonia,  426 
rarely  in  croupous  pneumonia,  426 


6C 


MAIN-EN-CiRIFFE,"  57 
Malarial  s: 


germ  of  Laveran,  347 
Malingering,  convulsions  in,  469 
hsematemesis  in,  487 
mervcismus  in,  493 
sciatica  in,  513 

unable  to  ape  facies  of  disease  in,  27 
Meckel's  diverticulum,  483 
Megaloblasts  in  pernicious  amemia,  341, 
344 
called  corpuscles  of  Ehrlich,  344 
in  advanced  leuktemia.  341 
Menstruation,   anaemia  due   to  profuse, 
313 


;  Menstruation ,  dark  areas  under  eyes  dur- 

disorders  of,  in  chlorosis,  344 
hsematemesis  as  vicarious,  487 
I  haemoptysis  as  vicarious,  500 

!  Merycismus,  4U3 

!  Metallic  tinkling,  heard  over  stomach, 
'  272 

'  in  pyopneumothorax,  272 

Microblasts,  341 

!  Microcephalus,  shape  of  head  in,  46 
;  Miliaria,  216 
j  "  Mirror-writing,"  71 
I  Miscarriage,  a  symptom  of  syphilis,  21 
Monoplegia,  brachial,  72 

due  to  anterior  poliomyelitis,  102 
due   to   injury  of   peroneal  nerve, 

105 
of  lower  extremity,  due  to  cerebral 

lesion,  102 
symptom  due  to  hemilateral  myelitis, 
102 
Morton's  painful  toe,  515 
Mouth,  constant  opening  of,   in   heart 
disease,  29 
-breathers,  28 
fish-,  28 

nasal  twang  of  voice  in,  523 
Mucous  patches,  about  mouth  and  anus 
in  infantile  syphilis,  28 
immobility  of  lips  due  to,  28 
Murmurs,  aortic  regurgitation,  294 

capillary  pulsation  of,  298 
Corrigan's   pulse  in,   228, 

2 '5 
dyspnoea  in,  298 
ox-heart  in,  295 
pulse- wave  of,  331 
short  and  sharp  pulse  in, 

329 
symptoms  associated  with, 
due  to  failure  of  compen> 
sation,  298 
stenosis  291,  294 

small  and  hard  pulse  in,  329 
symptoms  associated  with, 
due  to  failure  of  compen- 
sation, 297 
humming  top,  in   jugular  vein   in 

chlorosis,  844 
mitral  regurgitation,  2iH) 

small  volume  of  pulse  in, 
329 
stenosis,  291 

gallop  rhythm  in,  291 

pulse-wave  of,  331 

small  volume  of  pulse  in, 

329 
symptoms  associated  with, 
due  to  failure  of  compen- 
sation, 297 
thrill  in,  291 

36 
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M-irmors.  piiLx^-'Carj  r»«-irz:ta2i'n   2&5 


veooa».  ic  ixuEinia.  S4:' 
MoKicB.  coQ:r»ini^a    '^•f,    in    porunjo- 
ck-fi^?  si'iltipkrx.  f'-' 
in  the  el«i.tric  chorea  of  Bergerr-n. 

^> 
in  the  *  j-imf^r*."  ro 
in  Han:awr:'''c'*  ch-T*;*.  "io 
•hock-like  oanxr^rfJiirn   in   I>abini'« 
dLccaae.  'jO 
Mrelo*  jte  of  Ehriloh.  in  «plen':--medul- 

Mto§l«.  in  fai^Al  hemlairophj   3t!2 


N'AIJL-S.  appeann:e  "'\\n  an;*:nila.4^ 
atrrfphj  of.  >.• 
in  eczema,  o*) 

in  gr^oL  49 

in  hemiplecia.  4'.' 

hrpenn-fphj  ^^f,  4> 

in  lichen  niher.  -V' 

in  prtoria*!.*,  '"» 

in  pulmonarj  '••^teo-irrhn-pathj.  •">"• 

in  KaTnaud'-  dLsea'^e.  -y* 

in  sderodactvle.  -V^ 

ftriated.  in  fp^txiij  dLa:he»i«.  49 

in  *rphil>-  '•*** 

in  -"vrinuT'^myelia.  -S;* 

tran-ver-^  riij«r-  in    Lir'-Iv-ni'tri  ill- 

nes^.  4'.* 
white  ^p-*  :•  -"'n.  4'j 
Ner%''iii«  b:r4'i'i*rr.  ^:t-'v 
Neural^in.  can-*.-  '•:'.  •'•<•'* 

of  ifth  nervr.  infru-orhiial.  -vmp:.  n.» 
of,  .^<» 
tninl    divi-iion.    -iympt-^m" 

'.f,  ■''*.•'.* 
upp^r     branch .    svmpiom-i 
of,  .yX* 
of  foot,  olo 

of  h*.-:id,  li'jeti'  de«":iyed  teeth.  '!HJ'» 
due  t"  dl-^i-ieii  far.  o'.»'» 
dtir  to  '-Vf r-trained  eye.  '"^^S 
in  overworkt^i,  an;»^mic  wi^men. 

hyjienfr-the^ia  in,  -4-'' 
interi.-r'-T.-^l.   <^harnitir    "'f    pain    in, 
510 

caii«^-s  «,f.  510 

-p«.ts  of  ValU-ix,  51  <> 
of  lal.'ia  maj'^»ni  ur  fierineum,  511 
Morton'*  painful  toe.  515 
riccipital.  chararter  f»f  pain  in,  5K» 

rail-4r^  of,  51  <» 

A\r^i\fi^\<  of,  5U» 
of  [»elvi<:  viv.-era  in  women,  511 


zc- iritis.  -•/.- 

»  i ■  jead-  ir  ar«ecic-pi:idoa> 


Nictiarirg  ?f  afC.  44 

Nose.  anjMnia  d!je  ::■  h*E:- -rr 


.1      ^   m\ 


Kthaia  dee  ^: 

brrvad  and  iai.  i=  iredzlsni.  351 
bp)adn»--*    :  bri-lc^    f.  Ir-iis^Te  <f( 

or-neeninl  •y^iiilL*.  -? 
hemorrha^  ir  in.  :::  I^r^kwr'i   34T 
obstruction  ''i.  1=  ii:.:il^  breaihet% 

pinched  and  drawn.  «h  .win^  p«in  in 
ch«»i  in  children.  _? 
XrfLigSTi*.  .'"4 

in  Friedrtlch*-?  ataxia.  oi»' 
in  meninjnti'^.  47'.** 


ABERMKIEK  spirillum  of  415 
"-*     Licolo-fai  iai  ffciraly^L*,  43 
<  Edema      -Vv  at*:-  l>r:j*?y  and  t3eDeraI 
Anasiiva 
localized.  '1\^ 

pulm«">nary.  absien>?e  •  f  fever  in.  273 
character  of  s^Hitom  in,  5*?1 
in  ohnnio  in:t:r*ti:ial  nephritis. 

■:r^i:::ir.:  ar.-l  bi^bolini:  ri':e*  in. 


•  I     •  I 


-iu!r.*^-  -n  j*-rcussi-  c  in.  -7> 
d'i-:  :<■  ii:;iirv  of  vjut'i*.  l'7^ 

«  • 

durr   :••  ai.'ute  dL?*-X'<e  •  f  longs 
•"7  * 

ferble.  he*'! taring  *|*Tr':h  i::  se- 

fr -ihy  'f'Utuai  ••(.  27'* 
of  iipj-er  extremities,  due  to  ane'ir- 
i-m.  -i^ 
due  i«»  medijL?:inai  ^r  wths^ 

21-- 
v'thor  oaiiM.'>  of.  21  > 

<  »lic»  t^Hr  m  *  mi  a.  '^'M 
< .»! It'  -.  y : ::  .e ::)  i  a.  ■  »->^ 

<  hiych  •;^'ypiphf«»i>,  4i* 

« Aphtha] m-^'plearia.   l"''- 
<.>pLsth'»i«-r.' -   in  hy-«teria,  4».>4 
in  jievenr  mvning:iti<.  479 

<  )plic  atr-phy.  171,* 

DeuritLs  17^,     .V'-  Papillitis 
Orthophoria.  15u 

Oxaluria  acoimpanying  ?[-er3iatorrhii>a, 
o.  4 
a  concomitant  symptom  of  melan- 
cholia. 374 
cvlindroid-s  in  urine  of.  372 
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Ozaluria,  due  to  ingestion  of  peas,  chb- 

bage,  and  tomatoets  374 
Oxyuris  vermicularis,  407 


PAIN,  in  abdominal  colic,  513 
in  acute  aortitis,  510 
bellyache,  19 
pleurisy,  280 
anaesthesia  with  whitlow,  56 
in  angina  pectoris,  51 1 
in  h:ifk,  causes  of,  517 
in  belly  in  children,  528 
below  diaphragm,  twitching  of  upper 

lip  in,  30 
best  way  to  discover  true  seat  of,  21 
bilateral,  of  rheumatism  of  scalp,  509 
burning,  in  oesophagus,  stomach,  and 
abdomen  in  pnosphorus-poisoning, 
489 
causes  of,  in  back  in  children,  512 
circumscribed  abdominal,  516 
in  neighborhood  of  heart,  510 
neuralgia  of  head,  508 
neuralgic,  5^8 
in  sacral  region,  511 
sciatic,  512 

supraorbital  neuralgia,  508 
character  of,  in  cerebral  tumor  or 
abscess,  509 
in  chest  other  than  angina,  515 
in  entero-colitis.  398,  399 
due  to  intestinal  obstruction ,482 
in  intussusception,  480 
in  chest  in  aortic  aneurism,  511 

in  children,  428 
colicky,   in   embolism    of   superior 
mesenteric  artery,  487 
extending  to  right  shoulder  in 
acute  pancreatitis,  487 
concomitant  svmptoms  of  abdomi- 
nal, 21 
in  coxalgia,  21 

darting,  in  urethra  in  cystitis,  358 
of  dengue,  617 
distribution  of,  in  neuralgia  of  fifth 

nerve,  509 
of  dysmenorrhoea,  516 
expression  about  eyes  in  children, 
due  to,  27 
of  face  due  to,  27 
in  fecal  impaction,  514 
of  fissure  of  the  anus,  517 
in  gastralgia,  517 
of  gastric  ulcer,  516 
in  hsemoglobinaemia,  492 
in  head,  in  children,  28 
in  hepatic  colic,  514 
in  iaundice,  due  to  gallstones,  185 
in  lead-colic,  514 

in   lumbar  region,  due  to  pyelitis, 
355 


Pain    in  lumbar  region,   due   to  peri- 
nephritic  disease,  355 
due  to  stone  in  the  kidney 
or  ureter,  355 
of  mediastinal  growths,  516 
in  meningeal  hemorrhage,  441 
in  neuralgia  of  foot,  515 
due  to  neuromata,  515 
of  one  side  of  head,  in  migraine,  509 
of  pancreatitis,  517 
of  peritonitis,  516 
in  pseudo-angina  pectoris,  511 
of  pulmonary  diseate  in  children  ,21 
in  renal  calculus,' 492 

colic.  514 
often  referred  to  point  distant  from 

source  of,  508 
significance  of,  507 
of  skin  in  tabes  dorsalb  or  hysteria, 

346 
systemic  signs  of,  508 
due  to  syphilitic  periostitis  of  skull, 

509 
tearing,  burning,  in  hemorrhage  into 

membranes  of  cord,  231 
thoracic,  in  locomotor  ataxia,  511 
throbbing,  of  inflammation,  515 
varieties  of,  507 
Pallor  of  face,  peculiarly  green,  in  chlo- 
rosis, 26 
in  fright,  26 
in  hemorrhage,  26 
of  skin,  marked  without  loss  of  flesh 
in  anaemia,  343 
due  to  absence  of  pigment,  192 
due  to  vasomotor  disturbance, 
192 
Pancreas,  abscess  of,  317 
carcinoma  of,  316 

fatty  diarrhoea  due  to  disease  of,  402 
hemorrhagic  inflammation  of,  317 
inflammation  of,  317 
symptoms  of  inflammation  of,  487 
Papillitis,  178 

in  acute  febrile  disorders,  178 
in  anaemia,  178 
in  brain-tumor,  I'^Q 
cranial  causes  of,  178 
in  rjieumatism,  178 
in  syphilis,  178 
in  toxaemias  from  alcohol,  178 
from  lead,  178       • 
Paraesthesia,  in  aconite-poisoning,  243 
in  brain-tumor.  243 
in  exposure  to  carbolic  acid,  243 
in  locomotor  ataxia.  242 
in  myelitis,  243 
in  neurasthenia,  243 
in  spinal  syphilis,  243 
Paralysis,  bilateral  facial,  41 

due  to  acute  bulbar  paral- 
ysis, 41 
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Paralysis,  bilateral  facial,  due  to  bilateral 

inflammation  of  mastoid 
foramen,  42 
dne  to  bilateral  ledion  of 

cerebrum,  41 
doe  to  cold  or  double  otitis, 

42 
due  to  lesion  of  pon&  42 
due  to  progressive  bulbar 

paralyns,  42 
due  to  STpnilis  at  base  of 

brain,  & 
dne    to   toxic    peripheral 
neuritis,  42 
of  bladder  with  retention,  due  to 

pressure  duriQg  childbirth,  856 
of  diaphra^,  causes  of,  498 

cough  in,  498 
of  intraocular  muscles,  164 
of  ocular  muscles,  48 

due   to    acute  or  chronic 

lesions  of  nuclei,  156 
due  to  basilar  ledons,  157 
causes  of  conjugate  lateral, 

162 
due  to  hemorrhage  of  cer- 
ebral cortex,  loo 
due   to   lesion   of   nerve- 
trunks,  157 
between    cortex     and 
nuclear     origin     of 
nerve,  156 
method      of     determining 

partial,  15*2 
varieties    of,    location    of 

lesion  in,  161 
due  to  sclerosis  of  cerebral 

cortex,  156 
significance    of    conjugate 

lateral,  162 
signs  of,  151 

symptoms  of  thrombosis  of 
cavernous  sinus  causing, 
162 
oculo-facial,  42 
progressive  bulbar,  42 

differential    diagnosis    be- 
tween   asthenic    bulbar 
paralysis  and,  4'^ 
recurrent,  of  oculomotor  nerve  on 

one  side,  41 
due  to  traumatic  myelitis,  356 
unilateral  facial,  33 

absence  of  trophic  changes 

in  cerebral,  34 
caused  by  exposure  to  cold, 

34 
arising  in  locomotor  ataxia, 

34 
associated  with  monoplegia 
in   acute  anterior  poho- 
myelitis,  36 


Paralysis,  unilateral  facial,  caused   bj 

fracture  at  the  base 
of  the  skull,  34 
by  hjTSleria,  36. 
by  injuries,  34 
by  otitis  media,  34 
by  pressure  of  forceps^ 

34 
by  pressure  of  growths 
at  the  base  of  the 
skull,  34 
by    primary     hemor- 
rhage into  the  nerre- 
sheath,  34 
by  swelling  of  parotid 
glands,  34 
in  crosMd  paralyua,  36 
location  of  cause  of,  34 
nerve-d^neration  in  per- 
ipheral, 34 
peculiar     distribution     in 

some  cases,  36 
prognosis  of,  in  pressure  by 

forceps,  36 
reaction    of    degeneration 
in,  caused  by  tumor  in- 
volving facial  fibres  be- 
low, or  focial   nudens, 
34 
in  syphilitic  arteritis  caus- 
ing other  paralyses,  36 
Paraphasia,  525 
Paraplegia,  88 

of  arrested  development,  89 
ataxic,   exaggerated    knee-jerk    in, 

521 
causes  of,  88 

of  cerebral  infantile  paralysis,  88 
hysterical,  knee-jerk    increased  in, 

521 
in  lateral  spinal  sclerosis,  90 
multiple  cerebral  spinal  sclerosis  s 

cause  of,  89 
non-spastic,  in  acute  transverse  my- 
elitis, 93 
in  chronic  transverse  myelitis, 

96 
due  to  compression  from  frac- 
ture or  dislocation  of  vertebra, 
100 
due   to    hemorrhage    into  the 
spinal  cord  or  its  membrane, 
92 
due  to  hysteria,  101 
due  to  injury  of  cord  or  myelitis, 
triple  phosphates  in  urine  of, 
376 
in  locomotor  ataxia,  99 
due  to  neuritis,  101 
occurring  in  hereditary  spastic 
paralysis,  90 
in  Landry's  paralysis^  92 
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Paraplegia,    non-spastic,    partial,    as    a 
sequel  of  diphtheria,  101 
in  poliomyelitis.  100 
due  t«.  polyneuritis,  92 
pseudo-,  in  rickets,  101 

in  scorbutus  in  infancy,  101 
rarely  in  diabetes  mellitus,  102 
subacute  transverse  myelitis,  95 
due  to  tumor  of  cord  or  mem- 
branes, 100 
of  rickets,  8?^ 
spastic,  88 

due  to  spinal  pachymeningitis, 

91 
in  spinal   lesions  causing  it  in 

the  lower  extremities,  89 
in  spinal  syphilis,  92 
Parasites,  anaemia  due  to  ankylostomum 
duodenale,  846 
due  to  tapeworm,  346 
of  lung,  distoma  pulmonum,  504 
ecchinococeus  of  lung.  504 
intestinal,  ankylostomum  duodenale, 
407 
ascaris  lumbricoides.  407 
bothriocephalus  latus,  405 
oxyuris  vermicularis,  407 
taenia  cucumerina,  407 
mediocanellata,  405 
solium,  405 
trichocephalus  dispar,  407 
of   malaria,   estivo-autumnal,   349, 
350 
quartan,  348,  350 
tertian,  348,  350 
of  urine,  distoma  hsematobium,  364 
filaria  sanguinis  hominis,  352 
Parkinsonian  visage,  30 
Paronychia,  50 

Percussion -note,  in  ascites,  305 
cracked-pot  sound,  262 

in  tuberculosis,  262 
dollar-test   in  hvdropneumothorax, 

dull,  due  to  consolidation  of   lung 

in  pneumonia,  262 
dulaess    of,   in   pulmonary  oedema, 
278 
in  congestion,  278 
flat,  over  pleural  effusion,  280 

over  liver,  319 
tympanitic    in   lung,   due  to   large 
cavities,  261 
due  to  pneumothorax,  261 
Phosphaturia,  headache  associated  with, 

435 
Poikilocytosis  in  chlorosis,  344 
in  ])ernicious  an  semi  a,  344 
Polycythsemia,  due  to  congenital  cardiac 

disease  in  children.  333 
Polydipsia,  a  svmptom  of  diabetes  mel- 
litus, 383 


Polyphagia,  a  symptom  of  diabetes  mel- 
litus, 383 
Position,  due  to  action  of  drugs,  19 

due  to  acute  bellyache,  19 

in  acute  nausea,  19 
pleurisy,  320 

in  coma,  partial  or  complete,  19 

in  dyspnoea  due  to  asthma,  283 
'  as  an  encouraging  sign   20 

!         due  to  enlarged  liver,  20 
!  in  grave  or  advanced  disease,  20 

!  indicative  of  convalescence,  19 

!         due  to  large  growths  in  abdominal 
'  cavity,  20 

'  in  uedema  of  lungs,  20 

'  in  peritonitis,  19 

persistently  on  side,  19 
'  in  pleurisy  with  effusion,  20 

\  in  pulmonary  consolidation,  20 

'  result  of  faintne^s,  19 

!  in  severe  heart  disease.  20 

I  Pregnancy,  caries  of  teeth  during,  146 
'  chloasma  of,  191 

I  discomfort  due  to.  20 

'         grave  prognosis  of  acute  difluse  ne- 
I  phritis  during,  391 

;  pigmentation  of  eyelids  during,  26 

i         proportion  of  white  corpuscles  to  red 
'  altered  during,  345 

I         value  of  estimation  of  urea  during, 
1  389 

i  vomiting  in.  491 

i  Presystolic  mitral  murmur,  291 
I  Prostate,  enlarged,  cause  of  interference 
I      with  pas.sage  of  urine,  359 
i  Pruritus,  about  anus  due  to  piles,  246 
'  in  chronic  lead-poisoning,  246 

I  contracted  kidnev,  246 

I  in  diabetes,  246 

I  in  gout,  246 

!         in  jaundice,  246 

in  opium,  246 
I  Pseudo-ptosis  caused  by  paralysis  of  the 
unstriped  mu.scular  fibres  of  Miiller,  39 
;  Ptosis,  alternate,  in    so-called    nervous 
I  syphilis,  39 

arising  in  hysteria,  39 
i  associated  with  internal  squint,  40 

I         caused  bv  affection  of  sympathetic, 
1  39 

by  lesion  of  oculomotor  nerve 
\  or  nucleus,  37 

I  in  angular  gyrus,  38,  161 

I  by   reflex    irritation   generally 

through  the  fifth  nerve,  39 

complicating  tetanus,  39 

concomitant  symptoms  if  oculomo- 
tor nerve  be  destroyed,  38 

as  a  congenital  defect,  37 

definition  and  causes  of,  36 

in  feeble,  overworked  women  in  the 
morning,  39 
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Ptoids.  with  hemiplegia  of  tnce  and 
Limbti  OQ  oppijt^iie  ■fides  ot  bodr, 
41 

in  idlDpachic  miUjcaLir  acri)ph5.  31> 

in  IiiGomiDtor  ataxia.  ot> 

in  menlntfiii>.  47 'J 

in  recurreat  panilv^L:^  of  •)cal«>inooor 
nerve  on  <  ^ne  *ide.  43 1 

tnuuienc   fr<>in    p«)t;«(>aing  hj  gel- 
iemimn  or  cDoiani.  '^•^ 

in  tobercular  or  ^yphilitiA!  changes 
about  the  btkie  of  the  brain,  39 
Puerile  breathing,  *2»>l> 
Pulse,  best  taken  in  children  3i»Ieep.  24 

cmnfle  of  ^iow,  331 

character  of.  321^ 

dicrotic  3:^) 

of  emptv  arteries  in  :}evere  hemor- 
rhage,' Xii) 

examination  of.  3:^5 

feeble,  rapi«i  and  running,  in  cholera 
mi:>rbai«.  30«> 

force  of,  :«*-I 

hard  antl  cense,  in  acute  diifuse  ne- 
phritis. 31>1 

high  tension  ot,  in  chn^nic  intersti- 
tial nephritis.  39*i 

method  of  pnxiu«!tion  of,  3!M 

normal  vave  of,  '$30 

palsa»  alterans.  3t£> 
parailoxus.  3:!9 

rapid,  due  to  stimulation  of  heart, 
.3:3-2 
and  weak  in  iniestinal  I'^bstruc- 
tir^n,  ^yl 

rate  of.  iVi-* 

slow  in  i.'erebnil  tumor,  47*^ 
•)f'ii;ii talis.  ;>>L 

volumt?  i-^i.  ■'.-'» 
Punchinello  kc.  1'** 
PupiL  in  acuic  Aii.i^h«^l-|^^^is*.^ning.  14o 

Argvll.R..fvr.-*'n,  L*^*) 

caii>ei  <n'   il:r:r».Hl  -Lie  -'t.  l'k'» 

contru'tii-'n  -^f.  I  •■7 

dilatation  "f.  1'''7 

hipp'L-*.  >'.'^ 

meth"«i   -r'  re-^tiriz.  l'>' 

in  opirim-t^  L^'^rinj:.  44^^ 

reacti'-n  ■  *'  :•  ■  j'lTnim'.Hlaii'.m.  I*v> 
t.  •  Lii.-:".:.  ^'  •' 

-size  '-r*  n-  rii.il.  1'-'^ 

tnn-iiT.'ry  ;:net^»iai  dilatati'"»n  *H.  in 
tnb«;-n::;I-'*i-i.  1'  *» 

Wemi«:ke''  -i^rn  ■■!'  he:uiopic  inao- 
ti'^r.  •■':'.  I* =7.  457 


RALES,  r-i 
altetvil  hy  .ivri^runz  if  not  crepi- 

tanr.    ITl 
bubr.iin;^*  in  bn'n«:hiti*.  u72 
in   itl^tna.  272 


Rales,  bubbling,  in  resolution  in  pnea- 


monia.  272 


character  of.  in  a-cthma.  2S4 
crepitant,  in  earlj  <<tug«>s  of  croop- 
ous  pneumonuL  272 

in  pulmonanr  'X>llapi9e  or  tisde- 


ma.272 


of>ngestion,  27> 
in   tubert:ular    breaking  down. 


•y-.> 


redox  in  pneumonia,  :f76 
Bedexes.  51 S 

ankie-cli;)nus.  how  derelopcd.  519 
biceps  tendon,  how  tested.  olV) 
diseai^es  in  wbich  decreased.  -319 

in  which  increa:<ed,  -320 
knee-jerk,  how  best  developed,  -31S 
kxK  of  patellar,  in  locomi>ti>r  ataxia, 

230 
preserved   in   cerebral    aB■sthesu^ 

229 
of  skin,  table  «>f,  •32:i 
BeJapne.  fre<|uency  xn,   in   Malta  ferer, 
•31-5 
in  typhoid  fever.  412 
Resonance,  vix-al.  274 

BocceUTs  ^ign.  274 
decreased,  in  emphysema.  !^4 
over  pleural  effusion,  274 
incnKkied,  in  cavitv,  274 

abt>ve  pleural  e (fusion,  ^4 
in  pneuma.mia,  274 
in  tiinemilar  consolidation. 
274 
Respiration.  i.tuL-s^  -^f  l:ii>ired,  2'>o 
ot  ripi>}i:y  ■  r*.  2'^4 
4'^win'.C  .t'.  2'^4 
charictrr    r'.  in   peri:  ■nitis,  2-"> 
Cheyne  ^'-  a-^*.  Z"^ 
of  dist'iri>?ii    .li:restioc   or  fever  in 

chil'lrvf!!.  2:> 
of  healriiy  .hlld,  2:^ 
inspir.iri'  n   i»r-l-;»::rvti  in  -fpa^mtxiic 

CP^'lL  .  '!''• 
mech"«i  t*  -;iiilyin:z  in  oKiUlren.  24 
pn.^l'in-zeii  c\iirj:i"n.  in  jstiima  and 

em^Mty^Kia.  2">4.  2>;5 
wavy  bre:r:rn^.  -^t*  pneiini'»nia,  256 
Retention  ■■:"  :;rine,  in  l'H*»^ai'^cor  ataxia, 

due  :■•  '.'verii-itention.  r>3*5 

dae    :.^    pre^ure  during  chiki- 


oirt.'i.   ^'x' 


due  :o  :ni;i3:A:io  myelitis.  3->) 
Retinitis.  urr>«imiriiric.  l>«.' 
in  diabetes,  I  "^u 
in  leuk-rmi.t    ;>47 
in  sypliilis  !•» 
Retro-bulbar  neuritis.  17^* 
Robert's  veast-test  for  '^iiirAr  in  the  urine. 

3i^2 
Roseola.     v>  also  Ervthema- 
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Boseola  due  to  arsenic,  203 

due  to  atropine,  204 

due  to  bromide  of  potassium,  203 

due  to  copaiba.  203 

due  to  quinine,  203 

due  to  salicylic  acid,  -03 

due  to  surgical  dressings  containing 
drugs,  203 

due  to  syphilis,  213 

due  to  turpentine,  203 

following  vaccination,  200 
Rose-rash.    Se^  Erythema, 
Rupia,  in  syphilis,  13 


SACCHAROMYCES  albicans,  causing 
fermentation  in  diabetic  urine,  379 
Sarcinai  ventriculi,  test  for,  390 

in  vomitus,  from  chronic  gastric 
catarrh,  490 
from  gastric  cancer,  490 
dilatation,  490 
Sciopedy,  106 
Scotoma^  178 

Skin,  in  acute  alcohol-poisoning,  445 
in  Addison's  disease,  191 
anaesthesia  of,  224 
appearance    of,    in    angioneurotic 
oedema,  220 
in  chloasma  of  pregnancy,  191 
in  elephantiasis,  219 
in  oedema  neonatorum,  220 
in  sclerema  neonatorum,  220 
in  scleroderma,  219 
in  carcinoma  of  internal  organs,  191 
cold   and   moist,   with    high   rectal 
temperature  in  sunstroke,  429 
and  wet,  in  fever,  a  bad  symp- 
tom, 311 
color  of,  in  health  and  disease,  182 
condition   of,   as  regards  nutrition, 

194 
cyanosis  of,  192 
dropsy  and  swelling  of,  216 
dry  and  hot,  in  fever,  410 
eruptions  of,  in  disease,  199 
excess  of  dryness  of,  215 
gangrene  of,  211 
glossiness  of,  211 

harsh  and  dry,  in  acute  diffuse  neph- 
ritis. .391 
hemorrhages  into,  197 
hot  and  dry,  in  sunstroke,  429 
hyperesthesia  of,  244 
increased  sensibility  of,  due  to  ergot, 

246 
in  influenza,  246 
in  jaundice,  183 
muddy-yellow,  in  chronic  malarial 

poisoning,  190 
due  to  opium,  246 
pain  of,  246 


Skin,  pallor  of,  192 
parsesthesia  of.  246 
parchment-like,  in  syphilis,  26 
due  to  profound  ansemia,  246 
pruritus  of,  246 
redness  of,  197 
scars  of,  214 
sensation  of,  220 
sweating  of,  214 
table  of  reflexes  of,  522 
ta/che  cerebrals y  198 

tenderness  of,  diagnostic  of  disease 
of  internal  organs,  146 
of,  in  rickets,  245 
yellow  in  xanthoma,  190 
Skodaic  resonance.  180,  262 
Spasm ,  nodding.    See  Nodding  Spasm. 
Spasms,  in  chorea  insaniens,  474 
minor,  473 
laryngeal,  in  adults  due  to  aneurism 
pressing  on   the  recurrent  laryn- 
geal, 285 
in  adults,  due  to  locomotor  ataxia, 
285 
due  to  mediastinal  growths,  285 
in  children,  due  to  croup,  235 

due  to  digestive  disturbance,  285 
due  to  laryngeal  catarrh,  285 
due  to  rickets,  285 
in  electric  chorea,  474 
in  Huntington's  chorea,  474 
facial,  43 

Vhadie's  sign  in,  44 
causes  of  functional,  43 
Graefe's  sign  in,  44 
in  hysteria,  45 
organic,  43 

following  paralysis,  45 
of  fingers  due  to  occupation,  64 
following  exposure  to  cold,  45 
in  paramyoclonus  multiplex,  475 
salaam  convulsions,  474 
saltatoric,  475 
in  true  chorea,  473 
in  Thomsen's  disease,  476 
of  tongue,  142 
varieties  of,  44 
Speech,  525.     See  also  Voice, 
defects  of,  525 
agraphia.  525 
alexia,  525 
aphonia,  525 
apraxia,  526 
paraphasia,  525 
word-deafness,  526 
feeble,  hesitating,  in  pneumonia  or 

pulmonary  oedema,  523 
halting,   hesitating,   in   paretic  de- 
men  ti^t,  524 
incoherent,  due  to  chorea  in  children, 
524 
due  to  delirium,  524 
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Speech,  indistinct  mumbling  due  to  amyo- 
trophic lateral  sclerosis, 
524 
due    to    bulbar    paralysis, 

524 
due  to  glosso-labio-pharyn- 

geal  paralysis,  524 
due  to  stomatitii«,  523 
due  to  typhoid  fever,  523 
nervous  mechanism  of,  525 
slow  scanning,  in  disseminated  scle- 
rosis, 524 
in  Fri(hireich'8  ataxia,  524 
in  syphilitic  arteritis,  438 
testa  for  defects,  52() 
Spermatozoa,  significance  of,  in   urine, 

378 
Sphygmograph ,  330 

Spinal  cord,  great  rise  in  temperature  due 
to  injuries  to  cervical,  429 
locsilizution  of  function  of  seg- 
ments of  97 
lociition  of  lesions  in  anaesthesia, 
233 
Spirillum  of  Obermeier,  in  blood  of  re- 
lapsing fever,  416 
Spleen,  causes  of  enlargement  of,  323 

of  distention  of,  downward,  323 
enlarged,  in  typhoid  fever,  414 
enlargement  of,  in  amvloid  disease 

of  kidney,  392 
great  enlargement  of,  in  leukiemia, 

347 
method  of  examination  of,  323 
normal  position  of,  323 
swelling  of,  in  Weil's  disease,  423 
uric  acid  in  excess  in  enlargement 
of,  374 
Sputum,  actinoniyces  in,  504 

** anchovy  sauce"  in  amu'bic  abscess, 

500 
in  an  asthmatic  attack,  501 
blood -streaked,  due  to  leakage  from 
aortic  aneuri>m,  500 
due  to  pulmonary  gangrene  in 

children,  500 
due  to   valvular   heart  diseiise, 
500 
bloody,  in  luemoptysis,  499 

due  to  rupiured  bloodvessel  in 
j)ostcrior    pharyngeal    walls, 
500 
brick-dust,  in  hepatic  abscess  com- 
municating with  lun^i:.  500 
in  chronic  bronchitis,  283 
in  laier  stages  of  bronchitis,  499 
brownish,  in  gangrene  of  lung.  278 
casts  of  bronchioles  t'ound  in  fibrinous 
bronchitis,  502 
of  smaller  bronchial  tubes  found 
occasionally  in  croupous  pneu- 
monia  502 


Sputum,  causes  of  purulent,  501 

character  of,  in  pulmonary  gangrenOf 

501 
Charcot-Levden  crvstalsand  Cursch- 

mann's  spirals  in  asthmatic,  284 
copious  and  purulent,  in  pulmoaaiy 

abscess.  278 
crystals  of  margaric  acid  in,  due  to 
pulmonary  gangrene,  to  purulent 
bronchitis,   and   follicular   tonsil- 
litis, 500 
Dittrich*8  plugs  in  purulent   bron- 
chitis, 283 
elastic  fibres  in,  due  to  abscess  of 
lung,  503 
due  to  gangrene  of  lung, 

503 
due  to  tuberculosis  of  lung, 
503 
eggs  of  distoma  pulmonum  in,  504 
examination  of,  with  centrifuge,  502 

of,  for  elastic  fibres,  503 
frothy,  in  pulmonary  unlema,  278 
hooks  of  echinococcus  in,  504 
liquid    and   watery,   in  pulmonary 
a»dema,  501 
in  epidemic  influenza,  501 
method    of    staining    for    tubercle 

bacilli  in,  505 
microsopical  examination  of,  503 
rustv,  stick  V  of  croupous  pneumonia, 
2f5,  499* 
Squint,   diagnosis  between  concomitant 
and  paralytic,  149 
due  to  hysteria,  103 
in  meningitis,  479 
in  ocular  palsy,  151 
significance  of  external,  1()0 
Stelwjig's  svmptom,  14() 
Stomach,  cliaracter  of  vomiting  in  dila- 
tation of,  4S9 
cough  due  to  reflex  irritation  from, 

498 
distention  of.  by  gas,  312 
indicanuria  in  cancer  of,  366 
method  of  examination  of,  by  gastro- 
diaphane,  308 
by  gyro  me  le,  30  S 
test  for  hydrochloric    acid    in   con- 
tents of,  215 
for    lactic  acid   in  contents  of, 

315 
for  urates  in  urine  in  disorders 
of,  374 
Stone  in  bladder,  interference  with  pas- 
sage of  urine  due  to,  359 
Stools.     Str  also  Feces 

almost  devoid  of  mucus  in  cholera 

morbus,  390 
bilious,  404 
bloody,  404 

in  poisoning  by  arsenic,  397 
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Stools,  character  of,  in  dysentery,  400 

in  intussusception  of  children, 

480 
in  phosphorus-poisoning,  488 
of  cholera,  comma  bacilli  in,  397 
in  cholera  infantum,  39G 
clay-colored,  in  hepatogenous  jaun- 
dice, 187 
in  Weil's  disease,  423 
eall-stones  in,  404 
intestinal  parasites  in,  405 
mixed  with  mucus,  404 
oily,  in  carcinoma  of  pancreas,  316 
of  proctitis,  399 

ribbon-shaped,  in  follicular  entero- 
colitis, 399 
rice-water,  in  poisoning  by  antimony, 

397 
significance  and  character  of  blood 

in,  402 
tarry,  in  yellow  fever,  423 
Strabismus.     See  Squint. 
Strong}'lus  gigas,  hiematuria  due  to,  365 
Stupor,  in  typhoid  fever,  414 

in  ulcerative  endocarditis,  414 
Subsultus  tendinum,  50 
Sadamina,  215 
SuKar   in   urine      See  Glycosuria    and 

Urine. 
Sweating  of  skin,  214 

in  acute  miliary  tuberculosis, 

425 
in  antimonial  poisoning,  397 
in  hepatic  abscess,  422 
in  intermittent  malarial  fever, 

418 
localized,  215 

in  obstruction  of  rectum,  484 
uriniferous,    in   deficient  renal 
activity,  215 


TACHE  cerebrale,  197 
meningeale,  197 
Tachycardia,  332 

in  exophthalmic  goitre,  299 
Taenia  cucumerina,  407 
mediocanellata,  405 
solium,  405 
Tapeworm.     S-r  I*ara«»iles. 
Teeth,  caries  of,  in  diabetes  mellitus^  145 
in  pregnancy,  145 
cut  early  in  inherited  syphilis,  145 
early  decay  of,  in  rickets,  145 
Hutchinson,  145 

loosening  of,  with  spongy  gums  in 
scurvy,  145 
Teichmann's  crystals  in  hiemoglobinuria, 

362 
Temperature  in  acute  alcohol-poisoning, 
446.    See,  also.  Fever. 


I  Temperature,  causes  of  fall  of,  in  typhoid 
I  fever,  412 

I  of  diabetic  coma,  448 

i         great  rise  of,  in  injuries  to  cervical 
region  of  spinal  cord,  429 
high,  in  rectum  though  surface  cold 
in  cholera  Asiatica,  427 
even  though  skin  feels  cold 
in  cholera  infantum,  428 
I  with  cold,moist  skin  in  some 

cases  of  sunstroke,  429 
I  in  intestinal  obstruction,  482 

'  methods  of  taking,  409 

precautions  in  taking,  in  mouth,  409 
subnormal,   conditions   in  which  it 
occurs,  430 
in  heat-exhaustion,  430 
in  injuries  to  dorsal  region  of 
spinal  cord,  430 
Tenesmus,  in  bladder-trouble,  355 
in  cholera  infantum,  396 
in  dysentery,  400 
in  intussusception,  480 

Proctitis,  399 
ue  to  stricture  of  rectum,  398 
Tests,  for  albumin  in  urine,  boiling  test, 
3S0 
Heller's  test,  380 
quantitative,  by  centrifuge,  380 
for  albumose,  383 
Harris's.  Hb3 
for  chlorides,  390 
chromogen,  in  urine,  366 
chyle  in  urine.  367 
for  defects  in  intellectuality,  526 
Ehrlich's  diazo  reaction,  390 
for  elastic  fibres  in  lungs,  503 
Gmelin's,  for  bile  in  urine,  366 
for  ha^min  crystals,  494 
Haincb's    modification    of    Hseser's 
method  for  total  quantity  of  solids 
in  urine,  390 
Heller's  test  for  blood  in  urine,  362 
for   hydrochloric  acid    in   stomach 

contents,  315 
for  indicanuria,  366 
for  lactic  acid  in  stomach-contents, 

315 
for  sarcime  ventriculi,  490 
for  sugar  in  urine,  Fehling's,  381 
Haines's,  380 
Roberts's  veast,  382 
Whitney's,  380 
for  urates,  306 
Thirst,  in  dysentery,  400 

in  obstruction  of  rectum,  484 
Thoma-Zeiss  hu?matocytometer,  336 
Thorax  and  its  viscera,  247 
Thrill,  cjiuses  of,  258 

over  carotid  arteries,  299 
diffuse  and  feeble,  in  cardiac  dilata 
tion,  298 
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Thrill,  in  mitral  r^;argitant  munnur  in 
children,  290 
in  mitral  stenosis,  291 
Tinnitus  anrinm  in  M^^re's  disease, 

491 
Toison's  solution  used  in  ooonting  white 

corpuscles,  338 
Tongue,  anatomy  of,  130 

appearance   of^  in   acute   ardcnlar 
rheumatism,  138 
in  acute  catarrhal  jaundice,  182 
in  acute  gastric  catarrh,  188 

in  dbUdren,  489 
in  acute  gastritis,  189 
in  advanced  disease  of  exhaust- 
ing nature,  134 
geographi(»l,  188 
in  grave  disease  of  the  viscera, 

184 
in  leucokeratosis,  188 
in  lichen  planus,  188 
due  to  mjrcosis,  183 
in  poisoning  hy  alkalies,  135 
in  stomatitis  impetiginosa,  189 
in  syphUis,  186 

in  ^hoid  state  and  in  tjphoid 
fever,  182 
bilateral  atrophy  of,  due  to  disease 

^  afiecting  hypoglossal  nerve,  139 
biting  of,  may  be  doe  to  epilepsy, 
137,  465 
may    be    due    to    glosso-labio- 
pharyngeal  paralysis,  137 
causes  of  coating  of,  131 
of  child  best  seen  when  crying,  24 
conditions  in  which  enlargement  of, 

occurs,  139 
constitution  of  coating  of,  131 
deep  furrows  in,  due  to  dissecting 

glossitis,  136 
epithelioma  of,  136 
eruptions  on,  137 
examination  of,  130 
faulty  movements  of,  seen  early  in 
glosso-labio-pharyngeal  paralysis, 
140 
fibrillary  tremor  of,  in  glosso-labio- 
pharyngeal  paralysis,  141 
fissures  of,  due  to  age  or  abuse  of 

alcohol,  136 
location  of  lesion   in  paralysis  of, 

141 
movements  of,  1 39 
multiple  ulceration  due  to  tubercular 

disease  of,  136 
opdema  of,  139 
paralysis  of,  due  to  injury  of  trifacial 

or  hypoglossus  nerve,  141 
parrot-,  in  dysentery  or  hepatic  ab- 
scess. 134 
patches  on,  in  dissecting  glossitis, 
138 


Tongue,  in  persons  taking  laige  amount 
of  mflk,  188 
purple  spots  on,  in  Addison's  dis- 
ease, 185 
of  reUndng  fever,  182 
smokers  patch  of,  188 
spasm  oi,  in  aphthongia,  142 
in  chorea,  142 
in  genend  paralysiB  of  insane, 

142 
in  hysteria,  142 
due  to  irritation  of  hypogloesos 

nerve,  142 
in  Thomsen's  disease,  143 
staining  of,  134 
strawberry,  seen  in   scarlet   fever, 

184 
in  thrash,  133 
in  tondlliUs^  132 
tremor  of,  in  alcoholism,  142 
in  paretic  dementia,  524 
occurring  on  movement  in  ^- 
phoid  fever,  141 
ulcer  on  ft^senum  of,  may  be  due  to 

whooping-cough,  187 
ulceration  of,  in  psUosiB,  137 

in  Schonlein's  disease,  137 
in  uloeradve  stomadtis.  187 
ulcers  of,  due  to  wounos,  136 
rarely  due  to  lupus,  137 
unilateraf  coating  of,  due  to  decayed 

tooth  or  hemiplegia,  134 
urticaria  of,  138 
white  and  shrivelled,  in  poisoning 

by  corrosive  sublimate,  135 
whitish  and  pasty,   in   biliousness, 

132 
worm-eaten,  of  mucous  disease,  133 
Tonsils,  chronic  cough  in  enlarged  lin- 
gual, 498 
night-cough  in  chronic  enlargement 

of,  498 
pain  in  calculus  of,  144 
symptoms  of   chronic  enlargement 
of,  144 
Tracheal  tugging,  in  aneurism,  293 
Traube*s  semilunar  space  obliterated  in 

left-sided  pleural  effusion,  281 
Tremor,  of  hands  and  arms,  67 

railroad-bridge  type  of,  68 
of  tongue,  141 
of  type  Rendu,  69 
Trichocephalus  dispar,  407 
Trousseau's  symptom  in  tetany,  472 
Tube-casts.     See  Casts. 


ULCERS,  at  base  of  finger-nails  due  to 
chloral,  212 
on    buccal    mucous    membrane    in 

Schonlein's  disease,  143 
of  cornea  in  scorbutus,  181 
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Ulcers,  perforating,  in  diabetes,  senility, 
tabes  dorsalis,  1 15 
syphilitic,  in  intestinal  tract,  diar- 
rhoea due  to,  401 
on  tongue.  136 
Unconsciousness.     See  Coma. 
Unilateral  facial  paralysis,  33.     See  also 

Paralysis,  Unilateral  Facial. 
Unemia.     See  also  Coma, 
amaurosis  in,  181 
aniemia-in,  340 

Cheyne-Stokes  breathing  in,  255 
colliquative  diarrhoea  in,  477 
coma  in,  447 

occurring  in  course  of  chronic 
interstitial  nephritis,  393 
convulsions  in,  477 
diagnosis  of  convulsions  in,  466 
headache  in,  435 
odor  of  carbonate  of  ammonium  in 

vomit  in,  479 
retching  in,  493 
sweating    in,    producing    scales    of 

urea,  215 
symptoms  of,  447 
vomiting  in,  477 
Urethra,  character  of  blood  in  hemor- 
rhage from,  362 
fever  due  to  passage  of  sound  into, 

411 
gonococci  in  specific  inflammation  of, 

377 
incontinence  of  urine  due  to  insensi- 
tive, 356 
interference  of  passage  of  urine  in 
stricture  of,  359 
Urine,  acid  fermentation  of,  378 
in  acute  diffuse  nephritis,  392 
albumin  in,  boiling  test,  380 
Heller's  test,  aSO 
quantitative,  by  centrifuge,  381 
albuminuria,  significance  of,  381 
albumose  in,  Harris's  test  for,  383 
significance  of.  385 
test  for,  383 
alkaline  fermentation  of.  378 
in  amyloid  disease  of  kidney,  392 
bile-stained,  in  hepatogenous  jaun- 
dice, 187 
casts  in,  of  blood,  369 

of  epithelial  cells,  368 
fatty,  370 

of  granular  matter,  370 
hyaline,  370 
of  micrococci,  369 
of  pus,  369 
causes  of  concentration  of,  causing 

irritation  of  bladder, 
358 
nocturnal   urinary  in- 
continence  in   chil- 
dren, 358 


Urine,  causes  of  incontinence  of,  356 
•  of  retention  of,  356 
chlorides  in,  significance  of  increase 
and  decrease,  389 
test  for,  389 
in  chronic  interstitial  nephritis,  392 
color  of,  causes  of  black,  361,  3o6 
due  to  blood,  361 
of  blue.  366 
of  brown,  366 
for  change  in,  360 
in  diabetes,  3^i7 
of  green,  366 
in  jaundice,  366 
of  red,  361,  365,  366 
of  white  or  milky,  366 
of  yellow,  366 
conditions  in  which  decreased,  360 

in  which  increased,  359 
crystals  in,  ammonium  urate,  375 
creatin,  374 
creatinin,  375 
oxalate  of  lime,  374 
cylindroids  in,  371 
in  diabetes  mellitus,  393 

insipidus,  393 
diazo  reaction  of  Ehrlich,  signifi- 
cance of,  390 
embryos  of  parasites  in,  377 
epithelial  cells  in,  376 
fermentation    of,   due  to  saccharo- 

myces  albicans,  379 
Gmelin's  test  for  bile  in,  366 
gonococci  in,  377 
greatly  decreased,  in  severe  cholera 

morbus,  396 
Heller's  test  for  blood  in,  362 
interference  with  passage  of,  due  to 
enlarged  prostate,  359 
due  to    nervous   bladders, 

359 
due  to  stone  in  bladder,  359 
due  to  stricture  of  urethra, 

^59 
due  to  tumors  of  bladder, 
359 
involuntary  passage  of,  in  apoplexy, 
358 
in  idiots.  358 
in  infectious  diseases,  358 
due  to  irritation  of  foreskin 
or  vagina  in  children,  358 
due  to  seat-worms,  359 
in  some  cases  of  insanity, 
358 
method  of  collecting,  for  testing,  369 
odor  of,  causes  for  alteration  of,  360 
in  phosphorus-poisoning,  489 
in  pyelitis,  393 
specific  gravity  of,  causes  of  high,360 

of  low,  360 
spermatozoa  in,  378 
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Urine,  staphylococci  and  streptococci  in, 
indicative  of  pus  in  urinary  tract, 
377 
sugar  in,  Fehling's  test  for,  881 
Haines's  test  for,  380 
quantitative  yeast-test  of  Rob- 
erts, 382 
sif^ificance  of,  383 
Whitney's  test  for,  380 
total  quantity  of  solids  in,  Haines's 
modification  of  Haeser's  method 
for  computing,  390 
tubercle  bacilli  in,  377 
urea  in,  amount  excreted  in  health, 
389 
causes  of  decrease  and  increase 

of  amount  excreted,  389 
Lyons's  method  of  estimating, 

385 
value    of   estimating   in    renal 
disease  during  pregnancy  and 
before    surgical    operations, 
389 
variations  in  quantity  of,  359 
Urticaria,  202 

from  drugs,  196 
in  rheumatism,  196 
of  tongue,  138 


VACCINATION,  appearance  of  erup- 
tion of,  208 
roseola  following,  200 
Vertigo,  443 

in  Addison's  disease,  492 
in  antemia,  343.  444 
in  apoplexy,  444 
causes  of,  443 

in  cerebral  tumor,  444,  478 
due  to  drugs.  444 
in  epilepsy,  444 
in  Meniere's  disease,  444,  491 
in  ocular  palsy,  151 
paralyzing,  444 
in  paretic  dementia,  128 
in  pliosphorus-[)oisoning,  488 
Vocal  fremitus.     See  Fremitus,  Vocal, 
resonance.     See  Resonance,  Vocal. 
Voice.     See  also  Speech. 

aphonia  in  hysteria.  52:^ 
hoarseness  of,  due  to  pressure  on  re- 
current laryngeal  nerve  by  aneur- 
ism or  mediastinal  tumor,  523 
nasal  twang  of,  in  mouth-breathers, 

523 
in    paralysis   agitans,   character   of, 

525 
whispering,  due  to  acute  laryngitis, 
laryngeal  phthisis,  523 
Vomiting,  477 

in  acute  gastric  catarrh,  489 
miliary  tuberculosis,  479 


Vomiting  in  acute  pancreatitis,  487 
in  Addison's  disease,  492 
in  appendicitis,  485 
associated  with  headache,  432 
bilious,  in  remittent,  malarial  fever, 

422 
black,  in  yellow  fever,  423 
of  blood,  diseases  in  which  oocars, 
487 
in  gastric  ulcer,  486 
in  catarrhal  or  obstructive  jaundice, 

492 
centric,  due  to  chloroform  or  ether, 

477 
in  cerebral  abscess,  embolism,  hem- 
orrhage,  thrombosis,   or    tumor, 
478 
of  cerebro-spinal  meningitis,  424 
character  of,  in  dilatation  of  stomach, 

489 
in  cholera  Asiatica,  485 
of  cholera  infantum,  428,  485 
in  cholera  morbus,  396,  485 
in  chronic  interstitial  nephritis,  392 
cofTee-ground,    in    chronic    gastric 
catarrh.  489 
in  gastric  cancer,  486 
in  locomotor  ataxia,  486 
not  common  in  entero-colitis,  498 
cyclical.  491 

decrciise  of  urine  by  persistent,  360 
in  early  secondary  syphilis.  493 
in  embolism  of  superior  mesenteric 

artery,  487 
in  erysipela.s,  493 
in  exophthalmic  goitre,  491 
in  gastro-pulmonary  fever,  430 
in  hft?moglobinfemia,  492 
in  hemiplegia,  due  to  hiematoma  of 

dura  mater,  128 
due    to    hemorrhagic     pressure   in 

brain,  127 
n  hepatic  abscess.  492 
n  hysteria,  491 
n  influenza,  425 
n  intestinal  obstruction,  479 
n  mela^na  neonatorum,  488 
n  Meniere's  disease,  491 
n  meningitis,  479 
n  merycismus  493 
n  migraine,  492 
morning,  of  drunkards,  489 
n  neura.sthenia,  491 
n  peritonitis,  484 
n  phosphorus-poisoning,  488 
n  phthisis,  493 
n  poisoning   by  arsenic   and   anti- 

monv,  488 
n  pregnancy,  491 
n  profound  cerebral  anaemia,  478 
n  pulmonary  gangrene,  493 
n  purulent  meningitis,  478 
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Vomiting,  in  pylephlebitis,  492 

rare  in  true  gastritis,  489 

rarely  in  diabetes,  478 

in  renal  calculus,  492 

in  typhoid  fever,  485 

in  unemia,  47? 

urspmic,  in  chronic  parenchymatous 
nephritis,  391 

ushering  in  eruptive  diseases,  493 

in  whooping-cough,  493 

in  yellow  fever,  492 
Von  Fleischl'rt  haemoglobinometer,  341 


WERNICKE'S  pupil,  167.  437 
Whitney's  test  for  sugar  in  urine, 
380 


'  Word-blindness,  525 

I  Word-deafness,  520 

I  Worms,    seat-,   involuntary   passage    of 

I      urine  due  to,  359 

!  Wrist-drop,  causes  of,  67 

i  Wry-neck,  clonic  or  tonic,  45 

congenital  or  acquired,  45 

definition  of,  45 

diagnosis  of,  45 


VANTIIOMA,  190 


ZIEHL'S  solution  for  staining  tubercle 
bacilli,  •'>05 
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CTJLVEB  (E.  M.)  AND  HATDEN  (J.  E.).    MANUAL  OF  VENEREAL  i)/S- 

EASES.     In  one  I'imo.  volume  of  289  pages,  with  33  engravingti.     Cloth,  $1.75. 
DALTON  (JOHN  C.l.    A  TREATISE  ON  HUMAN  PHYSIOLOGY.    Sevaitb 

edition,  thoroughly  revised  and  greatly  Improved.     In  one  very  handsome  octavo  volume 

of  722  pagee,  with  252  engravings.     Cloth,  $5;  leather,  $6. 

DOCTRINES  OF  THE  CIRCULATION  OF  THE  BLOOD,     lo  one  ha.id- 

some  12mo.  volume  of  293  pages.     Cloth,  $2. 
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DISEASES  OF    WOMEN.    A  M«m«l  of  Non-SurgicJ 

«  of  StadenU  Bnil  General  PrsctilioueTs.    Second  edition.    In 
me  of  314  pages,  with  107  engravings.    Cloth,  $1.75, 
DAVIS  (F.  H.l.     LECTURES  ON  CLINICAL  MEDICINE.     Second  edition.     In 

one  12Q10.  volume  of  287  paites-  Cloth,  »1.76. 
DAVIS  (EDWAED  P.\  A  TREATISE  ON  OBSTETRICS.  For  Students  and 
Practitioners.  In  one  very  handsome  octavo  volnme  of  alxiiit  SOO  pages,  with  217  engrav- 
inij^atid  'JO  t\ii[-\«iiK  plates  in  colors  ind  monnchrotuc.  Clolh.fo;  leather,  f  6.  Jailrfady. 
DE  LA  SECBE  8  GEOLOGICAL  OBSERVER.  In  one  large  octavo  volume  of  700 
pngea,  with  300  engravings.     Cloth,  $4. 

DEiraiS  (FREDEKIC  S.)  ASD  BILLINGS  (JOHH  S.).  A  SYSTEM  OF 
SUROERY.  In  Contributions  by  American  Authors.  In  foiir  very  handsome  octava 
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DEBOUH  (FRANCIS  X.I,  Editor.  A  TEXT-BOOK  ON  NERVOUS  DIS- 
EASES. By  American  Authors.  In  one  handsome  octavo  volume  of  1054  pages,  with 
341  engravings  und  7  colored  plates.     Cloth,  f6;  leather,  $7.     (NtL)     Jus!  roady. 

DE  SCHWEIHITZ  (QEOROE  E.).  THE  TOXIC  AMBLYOPIAS;  THEIR 
CLASSIFICATION,  HISTORY,  SYMPTOMS,  PATHOLOGY  AND  TREAT- 
MENT. Very  handsome  octavo,  240  pages,  46  engraving)),  and  0  full-page  plates  in 
cohir?.     Limited  edition,  de  luxe  binding,  iM.     {No.)     Jatl  ready. 

DRAPER  'JOHN  C).  MEDICAL  PHYSICS.  A  Teilrbook  for  Students  and  Prao- 
titiuners  of  Medicine.  In  one  handsome  octavo  volome  of  734  pages,  with  376  engiar- 
ings.     Cloth,  94. 

DEUITT  (ROBERT).  THE  PRINCIPLES  AND  PRACTICE  OF  MODERN 
SURGER  Y.  A  new  American,  from  the  twelfth  London  edition,  edited  by  Stanlht 
Boyd,  F.R.C.S.  In  one  large  octavo  volume  of  965  pageR,  with  373  engravings.  Cloth,  |4 ; 
leather,  $5. 

DUAME  (ALEXANDER!.  THE  STUDENTS  DICTIONARY  OF  MEDICINE 
AND  THE  ALLIED  SCIENCES.  CVrnipriHing  the  Pronunciation,  Derivation  and 
Full  EipUnation  of  Medical  Terms.  Together  with  much  Collateral  Descriptive  Matl«r, 
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DUNOAW  'J.  MATTHEWS).  CLINICAL  LECTURES  ON  THE  DISEASES 
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175  pages.     Cloth,  {1.50. 

DUKOLIBON  (ROBLET).  A  DICTIONARY  OF  MEDICAL  SCIENCE.  Con- 
taining a  fall  Explanation  of  the  Various  Subjects  and  Terms  of  Anatomy,  FhyMoIogy, 
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SOH,  M.D.,  LL.D.,  late  Professor  of  Institutes  of  Medicine  in  the  JeHerson  Medical  Col- 
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ELLIS    (OEORGE  VINERi.    DEMONSTRATIONS   IN  ANATOMY.    Bring  «  \ 
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A  PRACTICAL  TREATISE  ON  THE  DIAGNOSIS  AND  TREAT- 
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A   PRACTICAL   TREATISE  ON  THE  PHYSICAL  EXPLORATION 
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MEDICAL  ESSAYS.     In  one  12mo.  volume  of  210 pagee.    Lloth,  tl.SS. 
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In  one  octavo  volume  of  Btltl  pag^  with  191  engravinpi,  and  13  full  page  plates  in  colon 
and  monochrome.     Cloth,  84.75.     Juil  reodtj. 

HARE  (HOBART  AMORY),  Editor.  A  SYSTEM  OF  PRACTICAL  THERA- 
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HERMAN  (O.  EENEST).  FIRST  LINES  IN  MIDWIFERY.  In  one  12mo. 
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HEUMANN  (L.I.  EXPERIMENTAL  PHARMACOLOGY.  A  Huidbook of  the 
Methods  for  Determiiung  the  Phy Biological  Actions  of  Drugs.  Translated  by  BoBrntt 
Mkahe  Smith,  .M.D.     In  one  l-2mo.  vol.  of  19«  pages,  with  32  engravingB.     Qoth,  S1.90. 
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520  doublcd-colomni^d  pages.     Cloth,  f  1.50;  leather,  $2. 
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8TIHS0N  (LEWIS  A.).  A  MASVAL  OF  OPERATIVE  SVHOERY.  Sew 
(3d)  edition.     In  one  roval  12n)0.  volume  of  614  pagoi,  with  306  engraving    Juaf  rtadu. 

(loth,  f3.7.>. 

A  TREATISE  ON  FRACTURES  AND  DISLOCATIONS.  In  two  hand- 
mime  octavo  volumes.  Vol  I.,  Fbmttcbeb,  562  pages,  300  en^rings.  Vol  II.,  Dism- 
CATio>'B,540  paeeii,  163  eognvuigB.  Complete  wort,  cloth,  (5. 50;  leather,  $7.50.  Either 
volume  s^>arateTy,  cloth,  i&-,  leather,  $4. 

BT0I>£NT8'  QinZ  SERIES.  A  New  ISeiies'of  Manuals  in  question  and  answer  for 
StiidentK  and  Pracliliunetv,  coveriog  the  essentials  of  medical  science.  Thirteen  volumee, 
pocket  Nize,  convenient,  authoritative,  well  illuntratcd,  handsomely  bound  in  li^p  doth, 
and  issued  at  a  low  price  1.  Anatomy  (doable  number) ;  :!.  Pliyuology :  3.  Chemistry 
and  Phyacn;  4.  Uistotogv,  Pathology  and  Bacteriology;  5.  Materia  Mcdica  and  Thera- 
peutics; B.  Prailice  of  Medidne;  7.  Surj^i;  (double  Dtunber);  8.  Geaito-Urinary  and 
Venereal  Diseases;  9.  Diseases  of  the  SUn;  10.  Diseases  of  the  Eye,  Ear,  Throat  and 
Koae;  II.  Obstetrics;  12.  Gvnecology  |  13.  m»ea»es  of  Children.  Price,  £1  each,  exoept 
Non.  1  and  7,  Atiniomy  aM  Sia-i/rry,  which  beinK double  niunbeis  are  priced  at  fl./S  eicL 
Full  Hpedinvn  circular  on  application  lo  publishers. 

STUDENTS'  SERIES  OF  MANUALS.  A  Serie.  of  Fifteen  Manuals  by  Eminent 
TdBCherv  or  Examiners.  The  volumes  are  pocket-«ize  12moe.  of  from  300-640  pages,  pro- 
fusely illustrated,  and  bound  in  red  limp  cloth.  The  following  volumes  rnay  now  be 
announced:  Herman's  First  Lines  io  Wdwiferv,  tl.25:  Luff's  Manual  of  (.''hemiMrv, 
12;  Bihjoe'8  Materia  Medien  and  Thempeutics  ififth edition), (1.50;  Tbeves'  Manual  of 
Surgery  (monographs  by  33  leading  surgeons),  3  volumes,  per  set,  $6  ;  Bbu,'s  CompM*- 
tive  Anatomy  and  Physiology,  $2;  Koberiwik's  Phyaological  Phyncs,  (2;  Ootiu>'i 
Surgical  rKagnoHb,  $2;  Klein's  Elemenu  of  Histology  (4th  edition),  tl.7o;  Peppeb'b 
Surreal  Pathology,  {2;  Treves'  Surgical  Applied  .\natomy,  f2;  Powkb's  Huaiu 
Physiology  {2d  edition  i,  tl. 50;  RALFir's  Clinical  l!3iemlBlry,'t1.50;  and  Ci;,<Uike  and 
LocKwooii'g  Dissector's  Manual,  JI.60 
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SUTTON  (JOHN  BLAND).  SURGICAL  DISEASES  OF  THE  OVARIES 
AND  FALLOPIAN  TUBES.  Including  Abdominal  Pregnancy.  In  one  12mo.  vol- 
ume of  513  pa^i,  with  1  li)  engravings  and  S  colored  plates.     Cloth,  $3. 

TUMORS,  INNOCENT  AND  MALIONANT.    Tb«r  ainieal  Features  and 

.appropriate  Treatment,     In  one  8vd.  volume  of  52fi  pages,  with  250  engnvin^  and 
if  full-page  pkte».     Cloth,  H50. 

TAIT  (LAWBON).  DISEASES  OF  WOMEN  AND  ABDOMINAL  SURGERY. 
In  two  handsorae  octavo  volumes.  Vol.  I.  contaimi  648  pages  and  3  plal^.  Cloth,  K. 
Vol.  11.,  prcpnrinj, 

TANNER  (THOMAS  HAWKES'.  ON  THE  SIGNS  AND  DISEASES  OF 
PREGNANCY.  From  the  second  English  edition.  In  oneoctavo  volume  of  490 page, 
with  4  colored  plates  and  Ifi  engravings.     Cloth,  Ji-'il. 
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TAYLOR  (ALFRED  S.t.  MEDICAL  JURISPRUDENCE.  Eleventh  Americ« 
from  the  twelfth  English  edition,  speciallv  revised  by  Clahk  Bell,  Esq..  of  the  N.  Y- 
"--      ■-  jne  octavo  vol.  of  787  pag&i.  with  5«  engravings.     Cloth.  $4.50 ;  lesther,  t^M. 
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TAYLOB  (ALFBED  8.).  ON  POISONS  IN  RELATION  TO  MEDICINE 
AND  MEDICAL  JURISPRUDENCE.  Third  American  from  the  third  London 
edition.  In  one  8to.  volume  of  788  pages,  with  104  illustrations.  Cloth,  $5.50; 
leather,  $6.50. 

TAYLOB  (BOBEBT  W.).  THE  PATHOLOGY  AND  TREATMENT  OF 
VENEREAL  DISEASES.  In  one  rery  handsome  octavo  volume  of  1002  pages,  with 
280  engravings  and  7  colored  plates.    Cloth,  $5 ;  leather,  $6.    Net, 


A    CLINICAL   ATLAS   OF    VENEREAL   AND    SKIN    DISEASES. 

Including  Diagnosis,  Pro^osLB  and  Treatment.  In  eight  large  folio  parts,  measuring 
14x  18  inches,  and  comprising  213  beautiful  figures  on  h%  full-page  chromo-utho^phic 
plates,  85  fine  engravings,  and  425  pages  of  text  Complete  work  now  ready,  ^ce  per 
part,  sewed  in  heavy  embossed  paper,  $2.50.  Bound  m  one  volume,  half  Bussia,  $z7 ; 
naif  Turkey  Morocco,  $28.  For  aaU  by  gtibBcription  only.  Address  the  publishers.  Spec- 
imen plates  by  mail  on  receipt  of  10  cents. 


IMPOTENCE  AND  STERILITY.    In  one  octavo  volume.    Inadtveprepttratian. 

TAYLOB  (SEYMOUB).  INDEX  OF  MEDICINE.  A  Manual  for  the  use  of  Senior 
Students  and  others.    In  one  large  12mo.  volume  of  802  pages.     Cloth,  $3  75. 

THOMAS   (T.  GAILLABD)   AND  IIUNDE   (PAUL  F.).     A   PRACTICAL 
TREATISE   ON   THE  DISEASES   OF    WOMEN     Sixth  edition,  thoroughly 
revised  by  Paul  F.  Munde,  M.D.     In  one  large  and  handsome  octavo  volume  of  824 
pages,  witn  347  engravings.  Cloth,  $5 ;  leather,  $6. 

THOMPSON  (SIB  HENBY).  CLINICAL  LECTURES  ON  DISEASES  OF 
THE  URINAR  Y  ORGANS.  Second  and  revised  edition.  In  one  octavo  volume  of 
203  pages,  with  25  engravings.    Cloth,  $2.25. 

THOMPSON  (SIB  HENBY).  THE  PATHOLOGY  AND  TREATMENT  OF 
STRICTURE  OF  THE  URETHRA  AND  URINARY  FISTULA.  From  the 
third  English  edition.  In  one  octavo  volume  of  359  pages,  with  47  engravings  and  3 
lithographic  plates.    Cloth,  $3.50. 

TODD  (BOBEBT  BENTLEY).  CLINICAL  LECTURES  ON  CERTAIN 
ACUTE  DISEASES.     In  one  8vo.  volume  of  320  pages.   Cloth,  $2.50. 

TBEVES  (FBEDEBICKt.  OPERATIVE  SURGERY.  In  two  8vo.  volumes  con- 
taining 1550  pages,  with  422  illustrations.    Cloth,  $9;  leather,  $11. 

A  SYSTEM  OF  SURGERY.    In  Contributions  by  Twenty-five  English  Sur- 

fons.     In  two  large  octavo  volumes,  containing  2322  pages,  with  950  engravings  and 
full  page  plates.     Per  volume,  cloth,  $8.    Just  ready. 

A  MANUAL  OF  SURGERY.    In  Treatises  by  33  leading  surgeons.    Three 

12mo.  volumes,  containing  1866  pages,  with  213  engravings.    Price  per  set,  $6.    See  Stur 
denit^  Series  of  Manuals,  page  14. 

THE  STUDENTS'  HANDBOOK  OF  SURGICAL  OPERATIONS.    In 


one  12mo.  volume  of  508  pages,  with  94  illustrations.    Cloth,  $2.50. 


—J—  SURGICAL  APPLIED  ANATOMY.    In  one  12mo.  volume  of  540  pages 
with  61  engravings.     Cloth,  $2.     See  Students'  Series  of  Manuals,  page  14. 

INTESTINAL  OBSTRUCTION.    In  one  12mo.  volume  of  522  pages,  with  60 


illustrations.     CUoth,  $2.     See  Series  of  Clinical  Manuals,  page  13. 

TUKE  (DANIEL  HACK).  THE  INFLUENCE  OF  THE  MIND  UPON  THE 
BODY  IN  HEALTH  AND  DISEASE.  Second  edition.  In  one  8vo.  volume  of 
467  pages,  with  2  colored  plates.    Cloth,  $3. 

VAUOHAN  (VICTOB  C.)  AND  NOVY  (FBEDEBICK  O.).  PTOMAINS, 
LEUCOMAINS,  TOXINS  AND  ANTITOXINS,  or  the  C^hemical  Factors  in  the 
Causation  of  Disease.  New  (3d)  edition.  In  one  12mo.  volume  of  603  pages.  Cloth,  $3. 
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VISITING  UBT.  THE  MEDICAL  ySWS  VISITING  LIST  for  1897.  Foot 
Biylea:  Weeklv  {dated  for 30  pntienu):  Monthly  (ud dated  for  120  patienU  permonlh); 
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assorted  blanks.  Each  in  one  Tolome,  price,  (1-25.  Witb  tliumb-letter  index  tor  quick 
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WATSON  (THOMAS).  LECTURES  ON  THE  PRINCIPLES  AND  PRAC- 
TICE OF  PHYSIC.  A  new  American  from  the  fifth  and  enlarged  English  edition, 
with  additions  b_v  H.  Hartshobne,  M.  D.  In  two  large  Sro.  volumes  of  IsS)  pagee,  with 
IW engravings.     Cloth, (9;  leather.lll. 


WEST    (CHARLES).     LECTURES  ON    THE   DISEASES  PECULIAR    TO 
WOMEN.     Third  Acnericaii  from  the  third  English  editloD.     In  one  octavo  Tolume  of 

543  pages.     <.:loth,  (3  Jo;  leather.  $4.75. 


WHARTON  IHENKTE.).  MINOR  SURGERY  AND  SANDAOINO.  New  {3d) 
edition      In  one  12nio   volmsie  of  >i94  pages,  with  475  engraTiiigs,  muij  of  which  ue 

photographic.     Cloth.  (3.     J'lttTtady. 

WHITLA  (WILLIAM).  DICTIONARY  OF  TREATMENT.  OR  THERA- 
PEUTIC INDEX.  Including  Medical  and  Surgical  Therapeutics.  In  one  tqaue 
octavo  volume  of  617  pages.    Cloth,  ^. 

WILSON  (ERASMUS).  A  SYSTEM  OF  HUMAN  ANATOMY.  A  new  and 
revised  American  from  the  lost  English  edition.  Illustrated  with  397  engravings.  In 
one  octavo  volume  of  IJ16  pages.     Cloth,  (4 ;  leather,  $5. 


WINCKEL  ON  PATHOLOGY  AND  TREATMENT  OF  CHILDBED.  Trm»- 
latod  by  Jaiie»  R.  Chadwtce,  A.M.,  M.D.  With  additions  by  the  Anthor.  In  one 
octavo  volume  of  484  pages.     Cloth,  84. 

WOHLERS  OUTLINES  OF  ORGANIC  CHEMISTRY  Twmlaled  from  th* 
eighth  German  edition,  by  Iba  Bemben,  M.p,     In  one  I2ino.  Tolome  of  550  pages. 
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YEAR  BOOK  OP  TREATMENT  FOE  1896.  A  CriUcai  Review  for  Practidoners  of 
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TEO  a.  BURNET).  FOOD  IN  HEALTH  AND  DISEASE.  New  (2d)  edition. 
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